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Reliable Direct Pources the World Over 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi Divi 

CUTCH 

QUEBRACHO 

SUMAC— LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Cable Address: Telephones : 


‘ ” 0226 
“COROSAGE DIGBY 4-5557 





No Matter What Kind of 
Leather You Make... 


Gargoyle Leather Oils and Greases 
will help you make it better ! 


Name the kind of leather you make—sole or 
luggage, handbag or glove—you can improve 
its quality by using Gargoyle leather oils, 
greases and specialties! 


In this famous family of tanning products you'll 

find the Sulfolines—exceptional fatliquoring 

agents...Curriers Greases ...unsurpassed for 

leather stuffing. ..the Solenes, Sole Waterproofing 

Compounds and microcrystalline waxes ...other 

leather oils and specialties—all made under the QUALITY 
most exacting standards to assure peak quality. AND SERVICE 


Our products, technical facilities and 86 years’ SINCE 1866 
experience are always at your service. Call us now. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N.Y. 


GARGOYLE 38523 
“and GREASES 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 








MECO EXTRACT 


ONE GRADE—THE BEST 





CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 





Teas Extract Co. 


6400 Centennial Boulevard 


NASHVILLE 9, TENNESSEE 


ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 











To bring out the best in your leather... 


Specify Cyanamid Tanning Specialties 


TANAK® Synthetic Tanning Agents, the time- 
tested naphthalene type syntans, are ideal for 
imparting better performance qualities to 
leather products that must withstand severe 
usage or wear. Whether it’s chrome tanning, 
where a uniform, fine grain leather is desired... 
or vegetable tanning, where fast penetration of 
the tannins is required ... TANAK can help 
you get effective results. 

Let our staff help you make tests. 


Other performance-proved Cyanamid Tanning Specialties include: 


CUTRILIN® Bates... the pancreatic “bates of choice’’ in the tanning industry. 

TWECOTAN® Tanning Extracts* blends to meet specific tanning requirements. 

DYEWOODS and Extracts* ...a full line for every important need. 

TANAK® MRX Tanning Agent ...widely preferred by experienced tanners for upgrading white and colored leathers 


BETASOL® OF Wetting Agent ... most powerful wetting agent available for tanning. 


Write today for complete information on any of these products. 


AMERICAN Ganamid LOMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyonamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company—Cyanamid sole distributors. 





ARKOTAN: 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 
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ARKAN 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 
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Chemicals yeu live by 


For One-Bath Whites 
--+- Choose 


Tanolin’ 
W2XD 


Diamonp’s Martin Dennis Division de- 
veloped Tanolin W2XD for just one pur- 
pose: to save you time and money in 
producing strong, quality white leathers. 

Tanolin W2XD is the only chrome 
tanning agent that bleaches as it tans. 
That means two big advantages for you: 
(1) you save time and labor by com- 
pletely eliminating the bleaching process; 
(2) your end product is a strong chrome- 
tanned leather—not a substitute tannage. 

You get uniform results, too, because 
W2XD isn’t just dumped together in a 
drum; it’s chemically combined to give 
you precisely the tanning and whitening 
actions you need to produce quality 
white leathers. 

Look to Diamonp for tanners’ chemi- 
cals like Tanolin W2XD. Look to 
DiaMOND, too, for pickling salts, and a 
complete line of fat liquors. 


CHEMICALS FOR THE LEATHER INDUSTRY 


THE MARTIN DENNIS COMPANY ... A DIVISION OF 
DIAMOND ALKALI COMPANY ... CLEVELAND 14, OHIO 


- ™ 
DIAMOND 


CHEMICALS 
® 





SUPREME 
QUALITY 


For beautifying leathers of all 
HABU-COAT Finishes by H 
comprise the newest form 

any color range... for opplicaial 
swab or spray. Modern labore 
facilities assure controlled qual 
that meets the high standard de- 
manded by the leather industry. 


All finishes are customized =) ge 


your specifications. Send vs 
your swatches. 


Y’RE LABCO ORY CONT 


wha? SOs. 
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when you have a problem 


Tames oletale oli eel ae a 
AI tao MOL) lol Lm ALM Lee Cole) 
to cooperate with you in select- 
ing the correct dyestuff and 
proper method of application 
to meet your customers’ exact 
needs. Our nearest office will 
CIM Alma et es elle) 


prompt attention. 


435 HUDSON STREET - NEW YORK 14, NEW YORK 


BOSTON * CHARLOTTE © CHICAGO * PHILADELPHIA * PROVIDENCE * SAN FRANCISCO 
r b 


OUR 154th YEAR 


Natural Dyewood Products 


Logwood 


Fustic « Hyperniec « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Branch Offices: 

BELLEVILLE, N. J. DANVERS, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 
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Nat Nnya NTO) 
OF FINE LEATHER 


When you neutralize with SOLVAY AMMONIUM BICARBONATE, 
you raise the pH uniformly throughout the thickness of the 
hide . .. the internal portion as well as the outer area. This 
quality neutralizing agent maintains the grain in excellent 
condition, improves dyeing characteristics—upgrades your 
leathers! For better quality leathers, follow the lead of other 


leading tanners—specify SOLVAY AMMONIUM BICARBONATE. 


@ 
Specify SOLVAY SALES DIVISION 


HEMICAL 


RPORATION 


40 Rector Street, New York 6, N. Y. 


~_ BRANCH SALES OFFICES 
gS O | iY) Boston + Charlotte + Chicago + Cincinnati + Cleveland 


Detroit + Houston New Orleans + New York 
ie Philadelphia + Pittsburgh St. Louis «+ Syracuse 
ATUL 

rere 


Other Products for Tanners 


© CLEANSING SODA XX 
© SNOWFLAKE* CRYSTALS 





ee 


MANUFACTURERS: 
LIQUID 
QUEBRACHO 
anes DIVI-DIVI 
FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


IMPORTERS: 
MYRABOLAMS 
WATTLE BARK 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 


—————EEEEEEEE 


"SUPREMO" “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only @ portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract 


©. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 
Tannin white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. | 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 


is rem, 
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SANDOZ 
thinks ahead with leather 


She will look smart 
wherever she goes! 


She probably wouldn't know, 
but she’s wearing Derma Blue 
2B, made by Sandoz. 


She may never have heard of sta- 
bility against changes of pH or of level 
dyeing, but those are two of the 
qualities which have made Derma 
Colors a favorite among leather 
goods manufacturers. Derma Colors 
have excellent solubility, glaze well, 
and have good covering power. 


Derma Blue 2B is especially suited 


for chrome-tanned leather. It is used 
as a self shade on calf and kid suede, 
and also as a shading dye for devel- 
oped black. It is affected very little 
by diazotizing and coupling with 
MTD, and makes a good base for 


popular Navy shades on grain and 
suede. 


Sandoz Chemical Works, Inc., 61-63 Van 
Dam Street, New York 13, N. Y. Also Boston, 
Charlotte, Chicago, Fairlawn, Philadelphia, 
Providence, Los Angeles and Toronto. 





Smoothness and Staying Power 
for a Fast Finish... 


ORTHOCHROM 


Unlike ordinary coatings, ORTHOCHROM lacquers never become hard 
or brittle. The plasticizers incorporated in them do not migrate into 
leather and are not adversely affected by rain, cold, heat or sunlight. 
OrTHOCHROM lacquers have all-around uses where color-matching 
and washable, light-fast colors are required. They are also used for 
antique or two-toned effects. 


Full technical data on ORTHOCHROM 
resins on request. 


CHEMICALS [GSE FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
Onruocunow is @ trademark, Reg. U.S. Pat WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Off. and in principal foreign countries. 
Representatives in principal foreign countries 





of specialized experience 
work for you... profitably 


@ For over half a century, ATLAS has 

been a leader in the production of 
Guaranteed OILS 
© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 


© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products 


Quality Oils for the Tanning Industry, 


oils is your assurance of uniformity 

to meet definite specifications. Give 
your leathers the “quality look" 

with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 
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sion Control of Unhaiing 
use HOOKER sodium sulfhydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 
with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N., Y. 
NEW YORK, N. Y. © WILMINGTON, CALIF, 
TACOMA, WASH. 


CHEMICALS 


CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE ® 
CHLORINE * SODIUM TETRASULFIDE * SODIUM SULFIDE 


10-1397 





XVIII 
Reduce your costs 


Maintain quality 


as part of buch 


housekeeping practice 
/ 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 


and fungicides 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


(ALS Representatives in los: Countries 


— MICROORGANISM CONTROL SPECIALISTS 





for versatility, brilliance, intensity 
specify 
CALCO BASIC BLACKS 


CALCOZINE’ 


BLACK CBF BLACK FRCS 
BLACK KBR 
BLACK AFG BLACK 2BF 


The CALCOZINE BLACKS can be applied 

directly by drum or brush as full shades on vegetable 
tannages and on synthetic tannins. Used as topping dyes on 
suede blacks, they may be applied without 

mordants to intensify the shade of the black. 

They are soluble in heavy concentrations 

in either water or alcohol, and 

range in shade from a bloomy violet 


cast to very jet. 


For shoe upper leather, both grain and 
suede, as well as bag, case and strap leather, 
glove and garment leathers, try 
the CALCOZINE BLACKS. 

*Trade-mark 


i 


AMERICAN Cyanamid LOMPANY 


CALCO CHEMICAL DIVISION, DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


REPRESENTED IN CANADA BY 


NORTH AMERICAN CYANAMID LIMITED, CALCO CHEMICAL Division 
MONTREAL — TORONTO 


NEW YORK + CHICAGO + BOSTON + PHILADELPHIA + CHARLOTTE + PROVIDENCE 


gloves courtesy of Wear Right Clove Company 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM 
BRANDS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


PLATE 


T 
RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 








STANDARD MODEL 


WILEY LABORATORY MILL 


Complete with 1/2 h.p. motor, mounted on pedestal type base 


WILEY LABORATORY MILL, 
Standard Model. Originally 
designed for the milling of 
fertilizer materials such as 
tankage, animal hair, hoofs, 
etc., but since used with 
great satisfaction for the 
preparation, with minimal 
loss of moisture, of an in- 
creasing variety of materials 
for laboratory analysis 








Four hardened steel knives 
on a revolving shaft work 
with a shearing action 
against six knives bolted in- 
to the frame. This shearing 
action tends to avoid changes 
in sample such as tempera- 
ture rise, loss of moisture, 
liquefaction, contamination, 
etc., making the Mill satis- 
factory for many materials 
which cannot be reduced by 
other mechanical means. A 
sieve is dovetailed into the 
frame so that none of the 
material comes from the 
grinding chamber until it can 
pass through the mesh. Feed- 
ing hopper is approx. 38 
4275-H. inches above the floor 


Wiley Laboratory Mill, Standard Model, as above described, with chute for col- 
lecting the sample directly into a screw cap glass jar, on pedestal base, with 
three sieves of 0.5, | and 2 mm mesh, respectively, and 1/2 h.p. motor with 
tarting box and thermal overload cutout, V-belt and set of wrenches. For 115 
volts, 50 or 60 cycles, single phase a.c 711.50 
. Ditto, but with cast aluminum drawer with rounded inner corners, 28 oz. capac- 
ty, which can be withdrawn from the front, for collection of sample in place of 
chute and glass jars 698.50 


Copy of Supplement 110, giving more detailed descriptions of above and 
other models of the Wiley Mill, sent upon request. 


| 
FY 


4275-H 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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BUDGET FOR 1952 


1951 1951 1952 
Proposed Actual Proposed 
GENERAL ACCOUNT: INCOME 
Dues $ 8,700.00 $ 8,827.53 $10,000.00 
Interest on United States Bonds 653.00 5. 725.00 
By-Laws and Methods 175.00 
Annual Meeting 


Directory $50.00 495.49 600.00 
$ 9,978.00 $10,165.92 $11,325.00 

GENERAL ACCOUNT EXPENSE 
Executive Secretary's Salary $ 3,500.00 $ 3,569.59 § 4,000.00 


Secretary's Office Expense 1,000.00 794.92 1,000.00 


Annual Meeting 1,000.00 


Committee Work 500.00 16.68 100.00 
Council Meeting 100.00 176.17 200.00 
Auditing 100.00 100.00 100.00 
Printing Methods and By-Laws 500.00 130.00 1,000.00 


Printing Directory 500.00 50 600.00 


2%. 
55.00 300.00 


Reserve for Uncollectible Accounts 200.00 


) 
Winheim Award 100.00 100.00 


$ 6,500.00 $ 5,663.86 $ 7,400.00 
Surplus on General Accounts $ 3,478.00 $ 4,502.06 §$ 3,925.00 


JOURNAL ACCOUNT: INCOME 


Advertisements $10,000.00 $10,319.32 $11,000.00 
Subscriptions 3,500.00 4,112.06 4,500.00 
Journals, Volumes, Reprints, Sold 2,000.00 342.3% 3,000.00 
Dues, S.L.T.C. Difference 600.00 5.2! 500.00 


$16,100.00 $18,417.01 $19,000.00 
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JOURNAL ACCOUNT EXPE 


Printing and Publishing $15,000.00 ,741.94 
Printing Reprints 300.00 751.85 


Copyright, Insurance, Storage 500.00 $56.00 
Abstracts and Translations 275.00 208.77 


Editor's Salary 900.00 900.00 
Office and Misc. Expense (Editor 600.00 502.92 


$19,575.00 $17,561.48 


Difference on Journal Account $ 3,475.00 § 855.53 


Deficit Surplus 


Status of the Association 
as of February 1, 1952 


MEMBERS: 
Active New in 1951 
Associate d Lost in 1951 
Student 
Gain 
SUBSCRIBERS 
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MUTUAL MEMBERS Lost in 
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EXCHANGE SUBSCRIPTIONS 
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Foreign Increase over 
Canadian 1951 


COPIES TO ADVERTISERS 


Lost in 1951 


POTAL JOURNAI 
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Circulation Breakdown 
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Advertisers 
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REPORT OF THE TECHNICAL COMMITTEES 
GIVEN AT FEB. 27th COUNCIL MEETING 

First I have to report some matters pertaining to the International Union 
of Leather Chemists Societies. Mr. Kay sent M. Queroix a copy of Federal 
Specification KK-L-311 in connection with the International Commission 
for Tannin Analysis. We have no report on the activities of the International 
Commission for Tannin Analysis and Leather Analysis because of the short- 
age of time since setting up these Commissions. 

I have received a letter from Mr. Harvey, the Secretary of the International 


Union, containing an invitation to hold the next 1953 Leather Conference in 
Barcelona, Spain. 


The following is a report on the activities of our Technical Committees. 
VEGETABLE LEATHERS. 

Nothing to report. 
MINERAL LEATHERS 

Seligsberger’s committee has completed its work on the ammonia method 


for the determination of total sulfates in chrome leather. This report will be 
submitted for publication in the journal. 


PHYSICAL AND MECHANICAL PROPERTIES 

Nothing to report. 
PREPARATORY TANNING OPERATIONS 

Merrill has forwarded drafts of methods for our Methods Booklet. This 
covers beamhouse materials and fats and oils. We must obtain the consent 
of the American Oil Chemists Association to reprint some of their methods. 
The Secretary was requested to obtain this permission. 
NEW ANALYTICAL TECHNIQUES 

Nothing to report. 
TANNERY PRACTICE 

Nothing to report. 
STANDARDS AND SPECIFICATIONS 

‘Telander is meeting with the Federal Specifications Committee in Washing- 
ton very shortly and will furnish a report of their findings. 


LEATHER FINISHES 


We have the minutes of Mr. McKee’s committee meeting of November 
8th in Philadelphia. We shall request him to condense this material and then 
submit it for publication. 


H. G. Tur.ey, 


Technical Committees Coordinator. 





A STUDY OF THE BOND FORCES 


A Study of the Bond Forces Involved in 
Chrome Tannage 


By S. G. SHuTTLEWoRTH 


SUMMARY 
The multifunctional character of collagen protein makes possible the 
operation, in chrome tanning, of electrovalent or salt links, coordination of 
amino groups to chromium, coordination of carboxy groups to chromium, 
residual valency forces, and hydrogen bonds, and support can be found in the 
literature for the importance of each of these types of bond. In order to 
clarify the position, exchange resins of different functional types have been 
tanned in comparison with hide powder by eighteen chromium complexes of 
widely differing charge and composition. The results show that the chief 
mechanism of chrome tannage is the coordination of the carboxy groups of 
the protein side chains to chromium, and that this mechanism is not deter- 
mined by the charge on the complex, but by the number and stability of the 
ligands occupying the available coordination positions on the chromium 
atoms in the complex. In the case of monodendate acidic ligands this sta- 
bility is in the inverse order of the dissociation constant of the ligand, the 
main carboxy groups of protein side chains thus being able to displace formate 
but not acetate. The stepwise nature of coordination is discussed, as well as 

the general principles of “masking agents.” 


INTRODUCTORY 

The multifunctional character of collagen protein makes it possible to 
visualise a variety of bond forces in chrome tannage. These are: 

(a) Electrovalent or Salt Links involving purely coulombic attraction 
between oppositely charged ions. 

(b) Coordinate Bonds involving shared electron pairs. In the case of 
chromium complexes these are stable bonds not broken by elevation of tem- 
perature. 

(c) Residual Valency Forces or Van der Waal’s forces, due to minor elec- 
trostatic charges. 

(d) Hydrogen Bonds which are intermediate in strength between (b) and 
(c) and are due to the high density of charge on the nucleus of the hydrogen 
atom. 

Stiasny and Pakkala! have shown that chromium is fixed from chrome 
tannin solutions by such compounds as activated charcoal, alumina and 
kieselguhr. Eld6d and Shachowskoy? consider that the ability of chrome 
tanning compounds to convert polyvinyl alcohol into a water insoluble 
compound shows that even the OH groups of the protein cannot be disre- 
garded as points of attachment. Gustavson $ has stressed the importance of 
the charge on the chromium complex, and has endeavoured to proveé that 
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anionic chromium complexes are attracted to the positively charged amino 
groups present in collagens while the cationic complexes are attracted to the 
negatively charged carboxy groups. The electrovalent link is thus held to be 
an important preliminary step in chrome tannage, to the extent that a change 
from cationic to non ionic complexes induces a drastic reduction in chrome 
fixation. Hudson* and Kiuntzel and Riess ¢ regard this type of link as a rein- 
forcing factor. 


On the other hand, Stiasny 7 and Stiasny and Lochmann & do not consider 


that the charge on the complex as such is an important factor in chrome 
tanning, but that the determining factor is the stability of the groups occupy- 


ing the available coordination positions on the chromium atoms. The writer 
has carried out an exhaustive study of the theory of chrome tanning? and 
has concluded that, while the presence of salt links and residual valence forces 
cannot be disregarded, they do not account for the high thermal stability 
of chrome tanned leather, which is believed to be due to bridge formation 
by olated chromium complexes coordinately linked to the carboxy 


groups 
of the protein network. 


The object of the present paper is to compare the fixation of a wide variety 
of chromium complexes on hide powder and on exchange resins of the R 
SO,.Na, R - COONa, and R - NHg3Cl categories, in order to ascertain the 


relative importance of the various types of the bond involved in chrome tan- 
ning. 


I.XPERIMENTAL 
The exchange resins selected for the investigations were:- 


WOFATIT_M 
CHSNH—> NH — 


a 


This was saturated with HCl, washed and dried. 


WOFATIT ¢ 


OONa OONe 
HO 


(b) 
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OFATIT KS 


The chromium complexes were:- 


Cro(H2O) 6(OH)2SO4 +SO, A salt and organic acid free chrome 


tanning powder made up at 140 g/l, boiled one hour, and aged 3 months. 
sulphate (total and coordinated) basicity, charge, 
and degree of olation, gave approximately the above composition. 


COO 
(b) Cr(H2O)f | +K* Obtained by ageing pure trans potas- 


COO/s sium diaquo dioxalato chromiate in 
aqueous s solution to convert it to the cis form (See Burley '°). 


COO 


Analysis of chromium, 


+ 3K* Obtained by dissolving the analytically 


COO 


Cro( HO) ¢(OH)» +2SO,4~>+2Na" 
COO 


Lio). | 228" COO/s pure salt. 


COO\ 7 
Cro(H2O)4(OH)» +4na*+2S0O,> 


Coo/, 


COO\ 7. 
Cro(H2O)2(OH) A | + 6Nat+ 2S0,> 


COO/; 


Complexes (d), (e) and (f) were obtained by boiling complex (a) at 140 g. 
Cr.O3 per liter with the stoichiometric proportions of sodium oxalate and 


ageing the solution for one week before use. The compositions were checked 


by potentiometric titration, by spectrophotometric curves and by exchange 
resins, as described later. 
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(g) | Cre(H2O)6(OH)SO; + 2Na*++2S0," 


(h) Cre(H2O)4(OH )o(SO3)o +2Na" +2804" 


Complexes (g) and (h) were made by warming complex (a) at 140 g/I. 
CrgOz with stoichiometric proportions of sodium sulfite to dissolve the latter 
(boiling avoided to obviate loss of SO2), maintaining at 37° C for 24 hours, 
and ageing for 1 week before use. The compositions were checked by poten- 
tiometric titration with HCl, by spectrophotometer, and by exchange resin 
analyses. 


Cro(H2O)5(OH)o( HCOO)s +4Na" +HCOO +280, y 


(j) Cro(H2O),(OH)o(HCOO), | +8Na*+4(HCOO)” +2S0,~ 


These two complexes were formed by warming complex (a) at 140 g/I. 
CrgO3 with stoichiometric proportions of sodium formate to dissolve the latter, 
maintaining at 37° for 24 hours, and ageing for 1 week before use. The com- 
positions were arrived at by potentiometric titration with HCl, by spectro- 
photometer, and by exchange resin analyses. Complex (j) had somewhat 
less coordinated formate than indicated in the formula given, and contained 
about 10°% of positively charged ions. 


COO 
(k) Cro(HO)3(OH)» (HCOO), | +6Nat+(HCOO)~+2S0, 
COO 


COO 


(1) Cro(H O)3(OH)s (HCOO); | +8Na*t+4(HCOO)~+2S0, 
COO 


These two complexes were formed by boiling complex (a) at 140 g/l. 
Cr2O3 with one mole per CroO3 of sodium oxalate, adding stoichiometric pro- 
portions of sodium formate to the hot solution, maintaining at 37° C for 24 
hours, and ageing for 1 week before use. The compositions were arrived at 
by potentiometric titration with HCl, by spectrophotometer, and by exchange 
resin analyses. Complex (k) contained about 8 per cent less formate in the 





A STUDY OF THE BOND FORCES 391 


coordinated form than indicated by the formula, while complex (1) contained 
about 5 per cent more complex bound formate than indicated. 


a) 


Cro(H20)6(OH)2 (CH3COO), | +4Na*+2SO,° 


CoO 
Cro(H,O0)5(OH)s (CH,COO), | +6Na*++(CH,COO)~ 280," 
COO 


COO 
Cro(H2O)5(OH )o (CHgCOQ)s +8Na™ +3(CHgCOO) 2SO)4° 
COO 


These acetate and mixed acetate plus oxalate complexes were prepared 
and analysed in a similar manner to the formate complexes (i), (j), (k) and 
(1) above. The complex (m) contained about 10 per cent less coordinated 
acetate, while the complex (0) contained about 5 per cent more acetate than 
that indicated by the structures given. 


Coo o 
(p) | Cro(H.O)4(OH)af | SO, | +4Nat+2S0,° 
COO 


COO . 
Cro(H20)2(OH)d SOs | +6Nat+2SO, 
COO 


COO 
Cro(H2O)(OH af | (SO3)2 | +6Nat+2S0, 
COO 


These mixed oxalate sulfite complexes were prepared by boiling complex 
(a) at 140 gms. Cr2QO3/litre with stoichiometric proportions of sodium oxalate, 
adding stoichiometric proportions of sodium sulfite to the hot solution, 
maintaining at 37°C for 24 hours, and ageing for 1 week before use. The 
compositions were checked by potentiometric titration with HCl, by spectro- 


photometer, and by exchange resin. In the case of (q) and (r) about 15 per 
cent of the added sulfite could be titrated with HCl after formation of the 
complexes. 


CHARACTERISATION OF THE COMPLEXES 


A detailed account of the characterization of each of the above complexes 
would be tedious in the present context. Briefly the method involved is the 
following:- 
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Degree of Olation. Potentiometric titration of 5 ccs. of the complex in 100 


ay AS 
ces. of water with 7 HCl, corrected by a blank on water, gives the degree 
of olation of the OH groups. 


Total OH Groups. The pH values of all the diol complexes excepting the un- 
masked sulfate complex (a), lay between 4.33 and 6.0 including the fully 
coordinated oxalate and sulfite complexes. Most of them had very little 
uncoordinated salt, so that any marked increase in basicity arising from 
alkali contributed by the added buffer salts should have shown a correspond- 
ing liberation of acid and thus a lower pH value. Thus it was possible to 
deduce no change in OH content. 


Coordinated Groups. Potentiometric titration as for the degree of olation, 
gives both degree of olation plus uncoordinated weak acid groups. In most 
cases potentiometric titration with acid showed no titratable groups, and it 
was thus assumed that olation was complete for all the complexes. Hence 
the acid absorbed in the remaining cases could be regarded as indicative of 
uncoordinated weak acid groups. Spectrophotometric curves were used to 
establish the monodendate or bidendate character of the attachment (see 
later). 


Charge. This was determined by the exchange resin technique advocated 
by Gustavson 4, 


H,O Groups. These were calculated. 


Tanninc METHOD 

1 gm. portions of hide powder or the appropriate resin were placed in 100 cc. 
Erlenmeyer flasks, covered with 50 ccs. of water, and maintained at 37°C 
for 1 hour. 10 cc. portions of each of the 18 chromium complexes at 140 gms. 
per litre CrgO3 were added to the Erlenmeyers and tannage carried out for 
3 hours at 37°C. The resins or hide powder were filtered off, each washed four 
times with 50 cc. portions of cold water using a Buchner to expedite filtration 
and analysed. 

For shrink temperature determinations, 10 cm x 1 cm. portions of limed, 
delimed, bated sheepskin were used instead of hide powder or resin, the tan- 
ning conditions being otherwise the same as before. The shrink temperatures 
were measured by the “shock treatment”? method advocated by Gustavson 3, 
involving a preliminary determination by the normal method, followed by 


a second determination involving the minimum time of heating of the sample. 
This was found to be particularly necessary for the sulfite complexes, where 
prolonged heat caused a considerable rise in shrink temperature, due possibly 
to evolution of SOs. 


RESULTS 


Table 1 gives a summary of the results obtained for these tannages. 
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TABLE I 
Chrome Uptake by Resins and Hide Powder. 


Chrome Uptake (as CroOs3) 
Approximate 
Formula of Hide 


Complex R-NH3C! RCOONa RSO;Na Powder 


r2(OH).SO, ; 3.8% 8.1% 


COO 


t2(OH),S¢ | 
r2(OH), «0. 
r2(OH).(HCOO) | 


0 


*re(OH).(HCOO), 


COO 
oR Jaco 
COO 
Coo - 
(0H) Jaco 
COO 


r.(OH).(CH;COO), 


COO 
s(OH)a/ (CH;COO),; 
COO 


COO 





*r2(OH). (CH;COO),; 
COO 


COO 
(OH | )so. | 
COO 
‘OO 
(, so. | 
COO 
COO 
( ) som FP 


*re(OH), 


“re(OH)s 
Coo 





Shrink 
Temperature 


1S". 


66°C, 


ci7'C. 


90°C, 


7G 


115°C. 


116°C. 


5a hes 


108°C. 


106°C. 


103°C, 


108°C. 


76°C. 


83°C. 
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RELATION BETWEEN CHARGE AND CHROME TANNAGE 
(a) Positively Charged Complexes 


Fig. 1. shows the relation between the sulfonic resin fixation (positively 
charged complexes) and shrink temperature. It is apparent that the charge 
on the complex is unimportant in so far as thermal stability of leather is con- 
cerned, and must be regarded as of minor significance. A comparison of Figs. 
1 and 4 shows that this is equally true in regard to chrome fixed by hide 
powder. 


FIG... SULPHONIC RESIN 


9 
SHRINK TEMP.°C —> 


(b) Neutral Complexes. 


Many of the uncharged complexes gave high fixations on the carboxy resin 
and hide powder, and high shrink temperatures resulted from pelt tanned 
with them. 


(c) Negatively Charged Complexes. 


Fig. 2. shows the relation between the amino resin fixation (negatively 
charged complexes) and shrink temperature. It is again apparent that the 
charge on the complex is unimportant, and a comparison of Figs. 2 and 4 
shows that this is equally true in regard to chrome fixed to hide powder. It is 
particularly interesting to note that potassium trioxalate chromate, although 
carrying three negative charges per Cr, and giving the highest fixation on the 
amino resin, possessed no affinity for hide powder. 
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FIG. 2. AMINO RESIN 
BO 


80 90 100 NO 120 
SHRINK TEMP.°C ——> 


It is evident that collagen protein, being able to satisfy its coulombic 
forces internally without the aid of extraneous ions, does not bind chromium 
complexes by single electrovalent links unless reinforced by other factors 
such as large particle size giving rise to multiple points of attachment. Nor 
is the charge, as such, a determining factor as to whether or not a complex 
will coordinate with the carboxy groups of resin or protein. 


ResipuaL VALENCY Forces 

The term adsorption is generally used to connote a type of combination 
which is regarded as the result of residual valency forces, small in individual 
effect, but quite effective in total. Such forces are more likely to account for 
chrome fixation where large and semi colloidal complexes are used to tan, 
such as highly basic chromium sulfate complexes close to the precipitation 
point. Evidence of this type of fixation can be found in Table I. Many 
positively charged or uncharged complexes give fixations on the amino resin. 
while there are many cases of high hide powder fixations which cannot be 
explained by the total resin fixations. The sulfite and oxalato sulfito 
complexes are particularly noteworthy in this respect. 

However there are numerous examples of compounds other than chromium 
complexes which tan by residual valency and hydrogen bond forces, and 
none of these gives the highthermal stability to pelt which is characteristic 
of chrome tannage. It is evident that such weak bond forces are easily 
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broken by heat. An excellent confirmation of this is the monooxalato disul- 
fito dihydroxy chromiate (r) which gave a hide powder fixation of 15.8% 
and yet was only able to impart to pelt a shrink temperature of 83°C. The 
lack of correlation between hide powder fixation and shrink temperature 
shown in Fig. 4 can be accounted for by this type of weakly bound chromium. 
If this type of chrome fixation was a serious factor in thermal stability, some 
correlation should be apparent in Fig. 4. 


FIG. 3. CARBOXY RESIN 


100 O 
SHRINK TEMP. °C. 


It is evident that fixation of chromium complexes by residual valency 
forces should be regarded as a filling action rather than as the chief mechanism 
of chrome tannage, which must differ fundamentally from that of alum or 
vegetable tannage, as evidenced by the relatively high thermal stability of 
chrome tanned leather. 


CoorDINATION OF AMINO GROUPS 


It has already been shown by the writer® that amino groups of the types 
found in collagen protein do not coordinate appreciably with basic chromium 


complexes under the conditions of normal chrome tannage in aqueous solu- 
tion. Fig. 2. gives further proof of this, as no correlation between amino 
resin fixation and shrink temperature appears to exist. An examination of 
Table 1 shows that all the complexes which had no appreciable affinities for the 
carboxy resin were also unable to enhance appreciably the shrink temperature 
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FIG.4. HIDE POWDER 


70 80 90 100 110 120 
SHRINK TEMPERATURE °C. 


of raw pelt, even though some of them gave high amino resin and hide powder 
fixations. 


CooRDINATION OF CARBOXY GROUPS 


The writer has shown!! that the affinity of monodendate acidic ligands 
for coordination with chromium is in the inverse order of their dissociation 
constants, and that this explains some of the properties of masking compounds 
in chrome tannage. Bjerrum!? has demonstrated a similar relationship be- 
tween dissociation constants and coordination tendency for silver and mer- 
cury complexes, i. e. log Ka,+ shows a linear relationship when plotted 
against log Ky+ for the ligand. Another way of stating this is that the 
tendency of an ion to coordinate with metal ions is in the same order as its 
tendency to coordinate with hydrogen ions. In solution the metal and hydro- 
gen ions (H3g0+) are coordinated to water and the ligand can be regarded as 
competing with water in both cases. In order to place the carboxy groups of 
collagen protein in the correct order of affinity for chromium, it is essential 
to know their pK values. According to Braybrooks !3 the main acid residues 
are aspartic acid (2.94%) and glutamic acid (5.09%), which have pK values 
of 3.76 and 4.2 respectively. After due allowance for the Donnan effect, 
Peters and Speakman!‘ calculate the average pK value of the sidechain 
carboxy groups of wool as 4.3. Collagen protein, having a somewhat higher 
proportion of the stronger aspartic acid, should have a pK value of slightly 
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less then that observed for wool. The carboxy resin used in Table 1 can be 
expected to have a pK value of approximately 4.0. Table 2 gives a list of 
significant pK values:- 


TABLE 2 
pK Values of Various Ligands 


Ligand pK Value 


Formic Acid ; 7 
Aspartic Acid (a-COOH) 76 
Wofatit C (3.5 dihydroxy benzoic acid) 0 (approx 
Glutamic Acid (z-COOH) 

Wool Protein 

Acetic Acid 


Sulphurous Acid and 5.5 


It is at once apparent that the two main carboxy groups of collagen protein 
can be expected to compete favourably with formic acid in chromium formate 


complexes, but unfavourably with acetic acid in chromium acetate complexes. 


This explains the different behaviour of these two types of complex shown in 
Table I, the formate complexes giving good fixations on both carboxy resin 
and hide powder and leather with high thermal stability, while the acetate 
complexes show poor tanning power. This difference in affinity is demon- 
strated in Fig. 6, which shows the spectrophotometric curves of formate and 
acetate complexes. 


FIG. 5. CARBOXY RESIN 


9 100 
SHRNK TEMP. °C 
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The writer has pointed out previously * that there appear to be no cases 
on record where coordination between carboxy groups and basic chromium 
sulfate complexes do not occur under conditions similar to chrome tannage 
and that therefore it must be accepted that stable coordination compounds 
between protein carboxy groups and chromium ions do occur in chrome tan- 
nage. Fig. 3 provides positive proof of the correlation between the fixations 
of eighteen widely different chromium complexes on the carboxy resin and 
the thermal stability of leathers tanned by these complexes. In view of the 
correlation between the log of the hide powder fixation and the shrink tempera- 
ture found by Pressley et al'5, the results have been replotted in Fig. 5 on a 
logarithmic basis. It should, however, be pointed out that Pressley’s results 
were obtained on a single complex. 
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Weir'!® has divided thermal stability into entropy of activation and free 
energy terms, and considers that bridging of protein chains increases the for- 
mer, while the latter is a steric hindrance phenomenon related to size of 
particle attached. The bridge concept has been supported by the writer 
with many arguments ¥, and needs no further comment at this stage. 


In Figs. 3 and 5 variations from the correlation curves may be due to:- 


(a) Varying particle sizes. 
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(b) Failure of very large particles to penetrate the resin network !7. 
(c) Varying amounts of bridging of protein chains not entirely related to 
carboxy resin fixation. 


(d) Reinforcing effects on shrink temperature of chromium attached by 
other than coordination bonds. 


In view of the widely different types of complex used, and the interference 
of the above effects, the correlation between carboxy resin fixation and thermal 
stability is remarkable and provides striking proof that the important factor 
in chrome tannage is the coordination of protein carboxy groups to chromium 
complexes. This proof is reinforced by the absence of correlation in Figs. 1, 
2 and 4, which shows that the coordination of carboxy groups is the main 
mechanism in chrome tannage. 


"THEORETICAL CONSIDERATIONS OF MASKING 


It should be noted that some of the eighteen complexes used involve levels 


of masking which would be uneconomic in commercial practice. The propor- 


tions of masking agents used in commercial tanning are such that the com- 
plexes are generally cationic while very large complexes give rise to penetra- 
tion difficulties, so that the complexes used in practice are unlikely to give 
much coulombic or residual valency fixation, and coordination to carboxy 
groups probably accounts for the bulk of chrome fixation in normal tannage. 

Bjerrum!’ has demonstrated the stepwise coordination of monodendate 
ligands to chromium and gives the following dissociation constants of thio- 
cyanate complexes at 50°C:- 


TABLE 3 


Stepwise Affinity of Monodendate Ligands 


Complex Dissociation Constant Affinity in Calories 
CriCNs) 32.8 3710 
r(CNS)s 
r(CNS); 
r(CNS), 
r(CNS), 


‘r(CNS)e 
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This effect does not show a sharp change in gradation of affinity at the 
point where the charge changes in sign as would be required in Gustavson’s 
explanation of the neutral salt effect in chrome tannage’. Burkin!® points 
out that these stepwise differences in coordination affinity are due to composite 
causes, partly electrostatic, party statistical, and partly the effects of the 
ligands on each other and on the electron orbitals used for bond formation. 
It is apparent that the so called ‘masking effect” in chrome tannage is related 
to the number of ligands occupying the available coordination positions of the 
chromium complex, and the relative stability of the association. 


The problem of the mondendate masking agents such as formate and acetate 
has already been discussed in the preceding section. It should be noted in 
Table 1 that the formation of negatively charged complexes with formate and 
acetate ions was facilitated by the addition of one mole of oxalate per CrgOs, 
and that the dioxalato chromium complex was a much better tanning agent 
than the corresponding tetraacetato complex. The implication is that the 
inhibiting effect on further coordination is not as great when some of the 
available coordination positions are occupied by stable oxalate rings, as when 
occupied by stable monodendate ligands. This may be a steric factor, or 
may be related to the effect of oxalato masking on the electron orbitals of 
the chromium atom. 


The bidendate ligands such as polybasic organic acids or «hydroxy acids 
can be divided into two categories :- 

(a) Bidendate ligands forming 5, 6 or 7 membered rings, giving no increment 
in number of chromium atoms per mole, and occupying available coordina- 
tion positions with stability enhanced by the additional states of resonance 
provided by the ring structure. The damping effect on this resonance caused 
by interposing CHpe groups in the ring, plus additional strain, appears to be 
the reason for decreasing stability with increasing size of ring. 

(b) Long chain polydendate ligands which enhance the size of the chromium 
complex and increase chrome fixation in leather by linking chromium atoms 
together. It is suggested that these non ring forming polydendate ligands 
can be regarded, from a stability viewpoint, aé fitting into the series of mon- 
dendate ligands, with stabilities inversely proportional to their dissociation 
constants. 


The problem of bidendate sulfate and sulfite groups is not fully solved, 
but it seems likely that the olated dihydroxy dichromium ions form. six 
membered rings involving less strain than the alternative four membered 
rings. The difference in electron mobility of the olated chromium atoms 
would account for the lower stability of this diol ring as compared with the 
oxalate type of complex. The readiness with which sulfite ions displace 
sulfate ions from these complexes is accounted for by the wide differences 
in dissociation constants. Riess and Barth?°® have stated that sulfites tend 
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FIG.7. SPECTROPHOTOMETRIC CURVES 
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to form large complexes. This could be due to association between complexes, 
to linking of complexes together by sulfite groups, or to less of SQ. followed 
by olation of the more basic complex. The spectrophotometric evidence, 
contained in Figs. 6 and 7 suggests that the monodendate ligands enhance 
the second peak (violet colour) while ring forming bidendate ligands such as 
oxalate enhance the first peak more strongly (green colour). This would 
suggest that sulfate and sulfite groups form six membered rings, the sul- 
fite ions giving the higher absorption density on account of greater sta- 
bility. 


CONCLUSIONS 


Collagen protein, being able to satisfy its coulombic forces internally, 
does not bind chromium complexes by coulombic attraction of single 
electrovalent links unless reinforced by other bonds. Nor is the charge 


as such, the determining factor as to whether or not a complex will co- 
ordinate with the carboxy groups of resin or protein. 

Residual valence forces must be regarded as of minor importance in 
chrome tanning, capable of fixing chromium under favourable conditions, 
but not able to impart the high thermal stability characteristic of chrome 
tanned leather. 

Further evidence confirms the view that amino groups of the types found 
in collagen protein do not coordinate appreciably with basic chromium 
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complexes in dilute aqueous solution under the conditions of chrome 
tannage. 

The chief mechanism of chrome tannage is coordination of chromium to 
the carboxy groups of protein side chains. This reaction is not determined 
by the charge on the complex but by the number and stability of the 
groups occupying the available coordination positions on the chromium 
atom. The charge is one of several factors influencing ligand stability. 


The number of occupied coordination positions is important owing to 


the stepwise drop in ligand affinity which is also influenced by the type 
of ligand. 


The ability of protein carboxy groups to displace other ligands from 
chromium complexes is shown to be inversely related to the dissociation 
constants of the ligands, which explains why chromium formate complexes 
tan while chromium acetate complexes do not. The additional stability 
conferred by ring forming polydendate ligands and the high chrome 
fixation imparted by non ring forming polydendate ligands can also be 
anticipated from this interpretation of chrome tannage. 
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The Variation of the Physical and Chemical Properties 
of Split and Unsplit Chrome-Tanned Leathers 


Kk. B. Ranpaui, T. J. Carter, T. J. Kitpurr, 
C. W. Mann*, and J. R. Kanacy 


National Bureau of Standards 
Washington 25, D. C. 


ABSTRACT 


A study was made of the variation of the physical and chemical properties 
over the area of a side and between sides of split and unsplit chrome-tanned 
upper leather. Thirty steerhides of the same tannage were used in this 
study. One side of each hide was split, while the other side remained unsplit. 

The effect of splitting on the properties of the sides is shown. A study was 
made of the correlation of the results of various tests between the sides of 
the same hide and between the corresponding locations of the same hide. 
The results indicate that a high correlation exists for the physical properties 
between sides of the same hide. Standard deviations between blocks and 
between side averages for each of the tests were determined. 

The results of the chemical analysis show that the chromic oxide occurs in a 
definite ratio to hide substance for all locations. Moisture content also shows 
a constant ratio to hide substance for all locations. The grease content is 
inversely related to the hide substance content, but does not occur in a de- 
finite ratio to the latter. The variation of the percentages of the chemical 
constituents is much less than that for the values obtained in the strength 
tests. 


I. InrRopDUCTION** 


An intensive study on military shoe upper leather was initiated by the 
Office of the Quartermaster General three years ago. The purpose of this 
study was to improve the quality of shoe upper leather by determining the 
best type of tannage and also by the development of a more efficient and more 
scientific sampling procedure for acceptance testing. One of the first phases 
of this involved a detailed study of the physical and chemical properties of 
split chrome-tanned leathers in different locations over the area of the hide. 
From these results a tentative sampling procedure !, ? was adopted for chrome- 
retanned upper leather. 

This sampling procedure has been applied to the testing of about 100 lots 
of different types of upper leather which were studied to determine the best 
type of tannages. In addition the properties of unsplit chrome-tanned leathers 


*Present address: Leather Section, Office of the Quartermaster General, Washington, D. C. 


(**This report is made as a part of the Leather Research Program sponsored by the Research and Develop- 
ment Branch, Military Planning Division of the Office of the Quartermaster General, Department of the Army. 
This program is under the Advisory Direction of the National Research Council.) 
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similar to the split chrome-tanned leathers and chrome-retanned cow and 
steer sides were determined to supplement the data on sampling obtained 
with the split chrome-tanned leather. 

Of the two papers already published, the one in the Journal of Research 
gives the theoretical basis for the development of the sampling method and the 
one in the Journal of American Leather Chemists Association gives the de- 
tailed sampling procedure and some of the results of the physical tests on the 
split leathers. The present paper gives a detailed comparison of the results 
of both physical and chemical properties of the split and unsplit leathers and 
much of the data in detail used in the sampling study. 

The split and unsplit leathers were chrome-tanned and stuffed. This 
tannage was selected because it is thought that the chrome tannage changes 
the physical properties the least and should, therefore, give the most funda- 
mental basic data on hide and location variations. 


In the selection of these leathers for study, hides were cut into two sides, 


one of which was split according to the procedure for making upper leather, 
the other remained unsplit. The split and unsplit sides were subjected to 
identical tanning and finishing treatments. The selection of the leathers in 
this way made possible the study of the correlation between sides of the same 
hide where the only difference is splitting. 


II]. Samptinc AREAS 
The method of determining the cutting or sampling area of the sides is 
shown in Figure 1. The line AB was drawn parallel to the backbone line, 
and in such a way that minimum distance between the line AB and the back- 
bone edge was one inch. The line BD nearest the butt drawn perpendicular 
to the backbone line and two inches from the root of the tail at B. The line 
AC nearest the head was drawn parallel to the line BD and through a point 


FIGURE 1.—Relation of sampling area to the side and the design used in cutting the 
sides into blocks. 
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equidistant from points E and F. The line nearest the belly was drawn through 
points G and H (2 inches above the highest portion of the front and rear 


flanks). The blocks in the sampling area were formed by drawing lines parallel 
to BD from points on AB placed at increments of units equal to 1/7 of the 
length of AB to DC, and by drawing lines from BD to AC at points on these 
lines placed at increments of units equal to 1/3 of their lengths. Since AC 
was in every instance shorter than BD the blocks in the shoulder area were 
smaller than those in the butt area (Figure 2). The areas of the sides together 
with the length of the lines AB, BD, and AC for each of the split and for the 
unsplit sides are given in Table 1. 


TABLE 1 


Areas of Original Sides and Dimensions of Test Areas 
Split and Unsplit Leathers 


Corresponding Sides 
Original Areas Dimensions of Test Areas 
Split Unsplit Split : Unsplit 
Ft2 Ft2 BD AC AB BD 
in 


in in 


18.1 18.0 27 
21-2 20-0 29 
20.0 19.3 30 
20.1 20.3 
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Selection of the Test Specimens 


‘The unsplit sides were sampled for tests by the same procedure used for 
the split sides described in *. This plan for cutting the blocks and the speci- 
mens is reproduced for the convenience of the reader of this paper in Figure 


2. As in the study with the split sides, 30 sides of unsplit leather were used. 


The physical and chemical tests generally applicable to upper leather were 
applied, i. e., tensile strength, elongation, stitch tearing strength, tongue 
tearing strength, bursting strength, water penetration, water vapor permea- 


bility, chromic oxide, ash, hide substance, and grease. 





| TENSILE STRENGTH & STRETCH 

2. STITCH TEAR 

3. TONGUE TEAR 

4. DENSITY 

5. BURST, 
WATER VAPOR PERMEABILITY, 
RESISTANCE TO WATER PENETRATION 


FIGURE 2.—Design used in taking specimens from blocks. 


Considerations based on the required specimen sizes for the various tests 
as well as on the total area of the side for the selected stock led to the adoption 
of the pattern of 21 blocks or positions on each side, formed by three rows and 
seven columns as described above and shown in Figure 2. Specimens for most 
of the tests were cut from each block of each of the 30 sides. Bursting strength 
and water resistance specimens were cut from alternate blocks only. Figure 2 
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shows the pattern according to which each block was cut into specimens for 
the various tests. It will be noticed that for all strength tests in which a 
directional effect may be expected, specimens were cut in two directions 
parallel and perpendicular to the backbone. In every block tensile strength 
was determined on two specimens perpendicular to the backbone. Tensile 
strength parallel to the backbone was determined on at least one specimen 
in every block and wherever size of block permitted, which was in about 
50 per cent of them, tensile strength in the parallel direction was determined 
on two specimens. 

The chemical analysis was determined on the unused portions of the blocks 
and on the broken tensile strength specimens. 


Ill. Test Metruops 


The test methods used are described in Federal Specification KK-L-311, 
with a few exceptions. Water penetration was measured by the dynamic 
method developed by Maeser’. The strength tests, tensile, stitch tear, 
tongue tear, and burst were made in a Tinius Olsen Testing Machine 4 which, 
by proper adjustment of the loading range, afforded a high degree of accuracy 
at any required load. A special adapter was developed for use with this ma- 
chine for measuring bursting strength which is described in*. Water vapor 
permeability was measured by the method developed by Kanagy and Vickers °. 


[V. Resutts anp Discussion 
Since it was impossible to publish all of the large mass of data obtained 
from the physical and chemical tests applied to the split and unsplit sides, 
averages and various studies on the data in a condensed form are given in an 
effort to present that which would be of the greatest usefulness. Side averages 
for all of the tests are given. Since there is considerable variation between 


blocks of the same side but fairly good uniformity between the correspond- 
ing blocks of different sides, block averages are also presented. 

Statistical analyses of the data included studies of the standard deviations 
between the side averages. Studies of the standard deviations of the tests 
between corresponding blocks of the sides were found more valuable than the 
standard deviations between blocks of the same side. 


Correlation studies 
between the various physical test methods on a side-to-side and a block-to- 
block basis are also included together with the percentage coefficient of varia- 
tion for the blocks between sides and for the side averages. 


a. Physical Tests 


The original areas and the dimensions of the test areas of the split and 
unsplit chrome-tanned sides are given in Table I. These values agree very 
well, and there is also uniformity of area and dimensions between sides of 
the same hide. 
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Average values for thickness, tensile strength in two directions, and 
stretch at break in two directions for all of the blocks are given in Figure 3. 
From an examination of the thickness values only blocks 4, 5, 6, 7, 14, 15, 
16, and 17 had any appreciable amount of the hide removed by splitting. 
The other split blocks are 3 to 16 mils thinner than the unsplit blocks, but 
the splitting amounted to little more than scraping off the flesh surfaces. 


A comparison of the results of the tensile strengths shows that where the 
sides are split appreciably the unsplit leather is stronger than the split leather 
in both parallel and perpendicular directions. For the other parts of the side, 
the split leather in the majority of the blocks is stronger. Several locations 
in the belly and shoulder areas have much greater tensile strengths in the 
parallel than in the perpendicular directions. 


Block averages for burst and stitch tear and tongue tear in the two direc- 
tions of test are given in Figure 4. Burst values on the thickness basis for the 
split leather are for nearly every block greater than those of the unsplit 
leather. Burst values are greater in the middle row and belly areas than in 
the butt and backbone areas. 


The tongue tear values approximate roughly one-half the values for 
stitch tear. Tongue tear and stitch tear values are higher in the shoulder and 
belly areas than in the butt and backbone areas. 


Side averages for all of the physical tests are given in Table 2. The average 
tensile strength in the parallel direction is about 20 per cent higher than that 
in the perpendicular direction. Stitch tear in the parallel direction on the 
average is also greater than that in the perpendicular direction. ‘Tongue 
tear shows little difference in the two directions of test. The average burst 


for the split leather on the thickness basis is greater than that for the unsplit 
leather. 


Correlation of the results of the different tests on a side-to-side and a 
block-to-block basis for the split and unsplit sides are given in Table 3. The 
correlation using the block averages is higher in every case than that using 
the side averages. This shows the importance of sampling corresponding 
blocks or locations between hides in research work. 


The percentage coefficients of variation of the split and unsplit blocks 
between sides for tensile strength, stitch tear, and tongue tear in two direc- 
tions of test and bursting strength are given in Table 4. The average coeffici- 
ents for the sides are of the same order of magnitude for all of the tests and 
for each direction of test, except for tensile strength in the parallel direction 
which is about 4 per cent higher than the others. Average values for the blocks 
for each of the tests are shown in Figure 5. These results when plotted form a 
definite pattern related to the position on the side. It may be observed that 
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the blocks in the middle of each row, for example, 5, 15, and 25, give the 
lowest average percentage coefficients of variation for each of the tests, and 
that the blocks in the butt and shoulder areas give the highest coefficients. 
The coefficients of variation for all of the tests appear to follow the same 
pattern approximately. 


TABLE 3 


Correlation between Split and Unsplit Leathers for Tests from 


Block Averages and Side Averages 


Block Average Side Average 
Correlation Correlation 
Coefficient Coefficient 


Tensile strength (perpendicular) 
(parallel) 
Stitch tear (perpendicular) 
(parallel) 
Tongue tear (perpendicular) 
(parallel) 
Bursting strength 
Elongation at break (perpendicular) 


(parallel) 


Coefficients of variation between side averages for tensile strength, stitch 
tear, tongue tear in two directions of test, and for burst test are given in Table 
5. The coefficients of variation for the side averages are, of course, lower than 
those of the blocks, since the former are based on averages of 21 values. Stitch 
tear shows the lowest coefficient of variation, whereas tongue tear shows the 
highest percentage of variation. The values for all the tests as a whole show 
good uniformity. 


b. Water Resistance Properties 


Results of the water resistance properties for the split and the unsplit 
leathers are given in Figure 6 as averages for the blocks of the side. Each 
value given is the average of 14 to 16 individual measurements. These results 
give the water vapor permeability, the penetration point in seconds or the 
point at which the first drop of water penetrates the leather, and the amount 
of water absorbed by the wick. This test is made by placing a wick in the 
cup formed by the leather when placed in the machine and flexing it for 15 
minutes. The amount of water absorbed by the leather is obtained also. 
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TENSILE STRENGTH 

STITCH TEARING STRENGTH 
TONGUE TEARING STRENGTH 
BURSTING STRENGTH 
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FIGURE 5.—Relation of the average percentage coefficient of variations for four physical 
tests with position on the side for split and unsplit chrome tanned leather. 


Correlation coefficients for various water resistance relationships obtained 
in the same blocks of different sides are given in Table 6. Water vapor 
permeability shows a high negative correlation with grease content. A graph 





SAPIS ay} JO SYOO]G JUasayIp ayd 40j soy Ray 9YI AQ UOT) 


-daosqe Ja7eM puke ‘youn ay) Aq UoNdsosqe JajeM ‘yUIOd UOTRIQQUed Ja]7eM ‘Aypiqeauiod s0odea 197eM 40] sanjeA aseivay 


9 ANNO 


SMVUO Wi wINLHD) A@ OCFGwOSOY wRLem-wIMAva) SOVm 
SmVEe wm! HIM Ae O2EN0 waive + elim Seve 
SOWODTS Wi AWIOe MOLL VUL INES WRLYR* Aa LIN De 

min 00) Km0 63/5m M) ALI OWImNRe BOGTA BRLEM Am 


— —- - + _ ay 


6s' 91 4¢2 002 | oz 602 | 101 901 


ASSOCIATION 


zzz 66¢ See coz 9f2 vec ost 2i¢ 
soe eG! Ooze O22 19e 161 | z9¢ Sri 
420 Ov0 seo eso #20 260 | @20° ovo 
; ——"- wines 
vie 61 see O12 Owe v22 se! 102 
962 262 es2 see ae oie osz cos 
i4e9 O22 SS #22 SOG 96! 6L€E Pri BEI ie svenee 
' 420° ¥90 920 .f0 £0 «se 
gic eG2 404 962 | sez 6e2 zz 
609 169 6e¢ Seo ery 202 
ece el z9e Ge 19e 161 
£90 180 $0 990 420° 260 


aevenen aetet 


n 
b 
n 
2 
~ 
ope 
= 
oO 
a 
“ 
= 
= 
b 
as 

< 
a 
— 











reten Ltee arvemen antes 








SPLIT AND UNSPLIT CHROME-TANNED LEATHERS 


TABLE 5 
Coefficients of Variation Between Side Averages 
for the Physical Tests 


Stitch Tear Tongue Tear Bursting 
Leather Tensile Strength Strength Strength Strength 


or 
< 


Split oi : ; 3. a 8.1 
Unsplit 


TABLE 6 


Correlation Coefficients for Various Water 
Resistance Relationships 


Split Unsplit 


Water vapor permeability versus grease contents -0.78 0.81 
Penetration time vs wick pickup 0.81 0.56 
Pickup in leather vs wick pickup 0.78 0.60 
Wick pickup vs grease content 0.35 0.46 
Leather pickup vs grease content 0.23 0.65 
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FIGURE 7.—Variation of water vapor permeability with grease content for split and 
unsplit chrome-tanned leathers. 
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showing the decrease in water vapor permeability with increase in grease 
content for split leather is shown in Figure 7. Split leather shows a high 
correlation between time of penetration and wick pickup. ‘This graph is 
shown in Figure 8. The unsplit leather shows a significant correlation between 
water pickup by leather and grease content. These results are plotted in 
Figure 9. An additional factor which influences the comparative results 
between split and unsplit leather is the thickness. Figure 6 indicates that the 
water vapor permeability of the thicker unsplit leather is lower than that 
of the split leather. (Refer to Figure 3 for thickness values.) One other 
factor that may influence the comparative results between split and unsplit 
leather is that the grease may be distributed more uniformly in the former 
than in the latter. 
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WATER PICKUP IN WICK 


FIGURE 8&.—Comparison of water pickup in wick with penetration point in the Maeser 
tests for water penetration of split and unsplit chrome-tanned leathers. 


c. Chemical Tests 


The results of the chemical tests on the split and the unsplit leathers are 
given as averages of the various blocks of a side in Figure 10. These results are 
averages of 14 or of 16 individual sides in the lot. Back and butt locations 
which constitute the denser portions of the side have high hide substance 
concentrations and low grease contents. It may be observed that the grease 
content is 100 per cent greater in block 21 than in block 7. This is the greatest 
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variation between blocks of the side and is indicative of the fiber density in 
the two locations. 


IN LEATHER (GRAMS) 


a 
> 
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2S 
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20 25 30 35 40 45 
GREASE CONTENT (PERCENT) 


FIGURE 9.—Comparison of pickup of water in leather with grease content in the Maeser 
test for water penetration of split and unsplit chrome-tanned leathers. 


The results of the chemical tests and calculations made from these are 
given in Tables 7 and 8. Calculations shown in these tables and Figure 11 
indicate that the moisture and the chrome content are directly proportional 
to the hide substance. The ratio of moisture to hide substance in all blocks 
is approximately 0.2, whereas that of the chromic oxide to hide substance is 
approximately .065 in all blocks. Figure 11 indicates that the grease content 
is inversely related to the hide substance content. This ratio is, however, 
not constant for the product of hide substance and grease given in Tables 
7 and 8, but decreases with increase in hide substance content. Therefore, 
grease content, chromic oxide content, and moisture content all bear some 
relation to the hide substance content. 


Tables 7 and 8 also give the total composition of the split and unsplit 
chrome-tanned leathers. This is obtained by adding the percentages of all 
of the constituents calculated on the moisture free basis. Since ashing the 
leather reduces the chromium tanning salt to Cr2O3, the value for the latter 
was multiplied by the factor 2.73 to convert it back to chrome tanning sub- 





ASSOCIATION 


PD 
be 
Dn 
2 
~ 
vy 
=x 
_ 
b 
< 





‘Jay 1 va] pauuRj-awOsyO Wydsun pue yYds jo sapts ay) JO SYDO]q JUaJayIP 9YyI UT SJUaNITSUOD ;eOIWIaYD ay} 40 sanjea aSeIaAY—'O] ANNO 


ero 
ove 
oe 

o2s 


ero 
Si» 
2€2 
erg 


ero 
ze 
702 

es 


— 


ie 0 6£0 er 0 


soc 42 Zee 


6O0Or ze¢ 
€£8r 906 


vee 
€ss 
so sro 60 


ore Sze 6ie 


192 122 262 


619 999 vto | 


ero 
82e 
$2z 
269 


9 


Of 6ie | 


O12 Lez | 
O89 29 


| 
—_—— wails 
190 OF 0 [ 


iro 
oss 
a2¢ 
996 


avo 
ver 
462 
e¢e9 


Sro 
40° 
222 
o99 


w3jhiv3 


vo 
eo¢ 


zo0¢€ 
o6s 


sro 
e6€ 
O42 
2s 


AMO 30 1N3DN30 NI SINTWA VV 


+ 


6¢o 
ere 


zvo 
6s¢ 
tet 
sos 
*ef 
ovo 
oet 
962 
£6¢ 


40 
io'¢€ 


Serer 
toe 


tro 
see 
se 
2e€s 


iro 
ore 


oer 
ice 


sco 
ese 
6.4¢ 
46s 


6£0 OF 0 ‘o'e- 
00 '€ 60° 


tevtee 


6rr ore 


Se Oey Pr 00) 
tee 

zz 12 
1 


6£0 080 ad 
jece ise § 
| 68€ & 9¢ 


@6e '«s’" 


ie - 





sro 
60° 
oSz 
6¢9 


suet 


4£0 
ee 
vi2 
619 





ovo 
ore 

gee 
ers 


ero 
ose 
ore 
995 


£0 Se 0 ‘Oo 
\2eeé6re * 
|e Se oSE 
ees acgeer 





024 66 es 001 ), ‘UINS spsf{jeuy 


x 

eo 
= 
Xa 


Iso oF 0 o SORE —USY 
oll te ir OMFD ¥ £27 
19% z'stz a 
619 *'£9 ), ‘@ouBIsgns apy 

uop sodul0,) [#30] 
z91'0 0910 . as¥es3 xX QoUBISgNS OPI 
6ril te il 5 *ORD ¥ £L°7 
5 *OMD—YSV 


I 
1s'0 6F 0 : 
990°0 990'0 aouwisqns epi 
‘ou 


22UBISqQNs 2PIH 
ain sjoW 
Hd 
», ‘@angsjow 
Yy *@8BAIt) 
% “USV 
1) “SOF ‘@PEXO DpuIOIyD 
», ‘@OUBISQGNsS OPI 


22° is 
gee z 
a 


R 203 


sccocsc ssee 
esse a 

sees ggee |g 
coos 4 

$33 


z0z 0 L0z 


= 
= 
x 
5 


LEATHERS 
On omen 


” 
Let 





| ; Wold 
Il LUvd 
>, “UINS sIsd{jeuy 


ME-TANNED 
A 


oor IZ 001 9L 66 


‘0 st 0 tr 0 
ol 97 O01 tZ 6 
7 942 0 et ce \, ‘esBess 
79 6 19 9% “"%, ‘@ouBIsgns epi 
UIP }sOd UOT) [BIO] 
‘0 1410 £810 988939 X QDUBISGNS OPIH 
97 OT tL 6 . 2 3D ELT 
sto br 0 yi — SV 
1900 £900 : _99UBISGNS OPIH 
OD 

Foz 0 107 | GIUBISGNS OPIH 
ain sjoW 

Hd 

}, ‘aanjsjow 

), eevelrsy 

% “USV 

», *8Otsr ‘@aprxo spu0sy) 

¥, *@OUBISGNS OPH 


5 
=x 
o 
& 
a 
D 
Z 


SPLIT AND 


Pod 
I LUvd 
(49y3Ra'] WYdS) sisAyeuy eorwayy 


L£ ATAVL 








LEATHER CHEMISTS ASSOCIATION 


FIGURE 11.—Relation of moisture, chrome oxide, and grease content with hide substance 
for split chrome-tanned leather. 


stance. ‘This factor is suggested by V. Kubelka®. It may be observed that 
when the CreQg content is subtracted from the ash a fairly constant value 
of about 0.4 is obtained for all of the blocks. This is apparently the amount of 
inorganic salt which is in the leather. The sum of the values for hide substance, 
grease, Cr2O3 x 2.73, and the ash - CrgO3 should make up the total composition 
of chrome-tanned leather. It may be observed that these sums for all blocks 
for the split and the unsplit leathers range from 97.69 to 101.15 per cent. 
It is interesting to note that those locations giving the lower sums have the 
highest grease contents and those giving the higher sums have the lowest 
grease contents. This may be explained from the results of Dahl? who found 
that the precision in the method used for the determination of nitrogen was 
lowered by high grease contents. 

The percentage coefficient of variation of hide substance, grease, and 


chromic oxide for the blocks between sides is given in Table 9. The per- 


centage variation of these constituents between side averages is given in 
Table 10. In several cases the variation between blocks is less than that 
between side averages, which probably indicates that since the variability 
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between locations is so low the results are influenced not only by position 
variations but by the precision of the test method. Thus these two variations 
are considered to be due to chance. Results for both the split and unsplit 
leathers show good agreement. 


TABLE 9 


Percentage Coefficient of Variation for Blocks Between Sides 
for Chemical Constituents 


Block Hide Substance Grease Chrome oxide 


split unsplit split unsplit split unsplit 
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TABLE 10 
Percentage Coefficient of Variation for Side Averages 
Chemical Constituents 
(Based on split leather) 


Coefficient of Variation 
Split Unsplit 


‘ 
Hide substance : 3.4 
Grease 


Chromic oxide 
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V. SUMMARY 


Results have been obtained for the physical and chemical tests on chrome- 
tanned leathers for split and unsplit sides taken from the same hides. The 
splitting down to approximately 6 ounces, which is the thickness for retanned 
upper leathers, did not alter appreciably the strength properties of the 
leather. 

Correlation coefficients for the physical tests between split and unsplit side 
averages for the same hide were good, and the correlation coefficient of the 
results between blocks was excellent for most of the tests. Results of the 
chemical tests showed excellent agreement in all respects between the two 
sets of sides. 
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The Iso-electric Points of Chromium 
Collagen Compounds 


By K. H. Gustavson 


The hydrogen ion activity (or pH value) at which an ampholyte is elec- 
trically neutral is called the iso-electric point. The sum of the ionized fractions 
of the basic groups equals then the sum of the ionized fractions of the acid 
groups. Further, it follows that the iso-electric point of a protein is that pH 
value at which it does not migrate in an electric field. Chemical treatments 
which affect the ionic protein groups of the protein will alter the iso-electric 
point. It is also evident that by the study of the reactivity of collagen for 
cationic and anionic agents this important characteristic of proteins can be 
determined. Hence the shift of the iso-electric point which may result from 
irreversible fixation of tanning agents will indicate the type of protein groups 
involved in the particular reaction and be of value for the formulation of 
theoretical concepts of the tanning mechanism. 

Thomas and Kelly ! used acid and basic dyestuffs for determination of the 
iso-electric point of collagen (hide powder) by a technique based upon principles 
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developed by Loeb in his researches on gelatin ?. They found hide powder iso- 
electric at pH 5.0. The same technique was applied by the author 3,4 for de- 
termination of the iso-electric point of hide powder and pelt tanned by means 
of formaldehyde, various vegetable tannins, sulfo-acid syntans and cationic 
and anionic chromium salts. The results of these unpublished investigations 
from 1924-26 are included in Wilson’s monograph 5 (personal communications) 
and have been cited in the literature °. 

It was found that by tanning hide powder and pelt by means of formalde- 
hyde, sulfo-acids and vegetable tannins the iso-electric point of the protein 
was shifted toward the acid side, or from pH 5.5 to a pH in the vicinity of 4. 
These findings have been confirmed through other methods (see, e. g.,(8)). 
Interaction with and inactivation of cationic protein groups take place in 
the tannages mentioned. As to the effect of chromium salts on the iso-electric 
function of collagen, the findings are contradictory and the whole problem 
is in an unsatisfactory state. It was found in theearly work that collagen 
tanned by means of basic chromic sulfate (cationic chromium complexes) 
was iso-electric in the pH range 6.5-7; indicating the preferential inacti- 
vation of acidic protein groups. In tanning hide powder by meansof anionic 
chromium complexes, as oxalato-chromiate of pH 5.0, the iso-electric point 
of the hide powder was lowered from pH 5.5 to pH 3.8-4.5, the average 
being 4.2; which alteration was taken as an evidence for the inactivation 
of the basic protein groups by this agent®. In a following communication 4, 
the effect of the two types of chromium compounds upon collagen in regards 
to its fixation of acid and basic dyestuffs was investigated. It was found that 
the acid (anionic) dyestuffs possessed a very much lower affinity for collagen 
tanned by means of anionic chromium complexes than for the stock of cationic 
chrome tannage. On the other hand, the degree of affinity of the two types 
of chromed collagen was reversed in their behavior towards basic (cationic) 
dyestuffs. Thus, citing some figures, methylene blue, buffered at pH 7.4 
was 95-100 per cent exhausted by hide powder of anionic chrome tannage 
whereas the specimens tanned by means of cationic basic chromic sulfates 
only fixed 30-40 per cent of the quantity of basic dyestuff given. The data 
indicated the iso-electric point of the anionic tanned collagen to be in the 
vicinity of pH 4. The corresponding values of collagen tanned by cationic 
chromium salts were located to the pH range >6. 

In an electrophoretic investigation of hide powder treated in solutions of 
basic chromic sulfate (cationic chromium complexes), on one hand, and in 


solutions of the chromic sulfate containing salts of complex-forming organic 
acids (partly anionic chromium), on the other hand, Theis? found that tan- 
ning by means of simple basic sulfate of chromium (cationic) produced a 
shift of the iso-electric point of collagen toward the acid side, or from pH 
5.5 to pH 4.5. Accordingly, the cationic chrome fixation was indicated to 
involve the basic protein groups chiefly. 


By masking the chromic sulfate, 
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yielding partially anionic complexes, Theis found the iso-electric point of the 
tanned hide powder at a higher pH range than that of the untreated hide 
powder; such high pH values as 6.6 being recorded. The tendency of the 
shift of the iso-electric point due to the fixation of the two types of chrome 
tanning agents by collagen found by Theis is hence contrary to the figures 
obtained by means of the dyestuff technique. 

Since this problem is of paramount importance for the theoretical funda- 
mentals of the chrome tanning process and further, since Theis’ finding 
seemed irreconcilable with the experimental facts from other sources, docu- 
mented in the literature by numerous investigators, studies of the electro- 
phoretic behavior of chrome collagen were commenced in 1942 under the 
guidance of experts on electrophoresis of proteins at the Institute of Physical 
Chemistry, the University of Upsala. In view of a more recent contribution 
to this problem § and considering the finding that Theis’ data are invalidated 
by grave experimental oversight, the publication of the results from this 
re-investigation was prompted, particularly since recently published investi- 
gations of Otto® substantiate the older findings. The present findings show 
that Theis’ results are vitiated by ‘his unsuitable choice of buffers, 7. ¢., 
compounds containing anions of high complex forming power for chromium 
(acetate and phosphate), which tend to reverse the electric charge of the 
chromium complexes fixed by collagen. This will be demonstrated in the ex- 
perimental part. Further, Theis dried his chromed hide powders before 
carrying out the determinations. However, by drying of chrome leather its 
electrochemical behavior is radically changed 9, !°. 

Recently, Cassel and Kanagy§ have published a scholarly investigation 
on the electrophoretic behavior of native collagen (unlimed) and modified 
collagens, including specimens tanned by means of basic chromic sulfate 
(cationic). However, their work also is marred by the choice of buffers un- 
suitable for investigating chrome leather. They find that by incorporation 
of small amounts of chromium into the collagen structure (1 per cent CrgQs3), 
its iso-electric point is shifted markedly toward the acid side, or from pH 
7 to pH 4. By increasing the amount of fixed chromium, the peculiar finding 
of an increase of the pH of the iso-electric point was recorded; the iso-electric 
state being reached at pH 5 for the specimen containing 2.5 percent fixed Cr,Q,. 


Already at this point, it is advisable for didactic reasons to examine the figures 
given from the point of view of complex chemistry. Theis employed chromed 
hide powder which had been dried before carrying out the determination. 


Even by careful airdrying of chrome leather, the state of the complexes in- 
troduced into the chrome leather in the cationic form is altered, the tendency 
being to shift the iso-electric point of the original moist leather toward the 
acid side as demonstrated independently by Otto and the present author !°, 
This displacement is of the order of two pH-units in some instance ®. Since, 
the original state of the chromium complexes in their direct combination 
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with hide protein is the paramount issue for the theory of the chrome tanning 
mechanism, the data from experiments with dried chromed hide powder 
have no bearing on the problem under discussion. Regarding the action of 
the buffers, it is to be noted that Theis kept his chromed specimens in the 
solutions of complex-forming buffers for 40 hours before the electrophoretic 
examination, allowing ample time for changes to take place in the chromium 
complexes. Further, no attention was paid to the presence of protein-bound 
acid in the chromed hide powder. This acid should be removed during the 
preparation of the stock for electrophoresis by the neutralization-diffusion 
method !! or by treating the stock for 3-4 hours in a 4 per cent aqueous 
solution of pyridine! *. This will facilitate keeping the pH constant, difficult 
with buffers of low capacity in the pH range employed such as the borate 
system. 

I:xamining the data given by Cassel and Kanagy for the specimen tanned 
by means of cationic chromium complexes, the large displacement of the pH 
value of the iso-electric point found at low content of fixed chromium is likely 
the result of the mass action effect of the acetate and phosphate ions of the 
buffers on the small amount of chromium of the tanned hide powder. The 
same solutions should be less effective on chromed hide powder of higher 
chromium content since the ratio of the amount of complex-forming anions 
of the solution to the amount of chromium is lowered. Further, the degree 
of chrome tannage employed is far below the standard of regular chrome 
tanned leather. However, any further discussion of the data of Cassel and 
Kanagy is of questionable value, since it is not known (but probable) that 
even by the mild form of dehydration practised by these authors changes in 
the chromium complexes have been induced in the stock already at this 
stage of the method, invalidating any conclusion regarding the original 
chrome fixation. It should be noted that in the old investigations by means 


of the dyestuff technique 4,5 as well as in the series reported in the present 


paper, the tanned collagen had not been dried at any stage of the process. 


MATERIAL 


Collagen of cationic chrome tannage. Freiberg hide powder, passing 20 mesh 
sieve, and neutral calf skin pelt (—10 g. collagen in 200 ml. solution) were 
tanned for 2 hours and 96 hours in a 66 per cent acid chrome sulfate liquor 
(Cre(OH )o(SO4)o.NaySO4) containing 15.0 g/l. CroOg. At this concentration 
of the aged solution 96 per cent of the total chromium was present in the 
cationic form!’. Also hide powder coarser than 10 mesh was tanned in the 
same manner for use in the special technique of Professor S$. M. Neale. 
After completed tanning the stock was washed free from uncombined matter 
of the tan bath. Half of the stock was treated in 250 ml. water under inter- 
mittent shaking for 48 hours, the acid diffusing out being gradually neutraliz- 
ed by alkali (diffusion-neutralization method !!), The other half of the stock 
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was shaken for 4 hours in 100 ml. of 4 per cent aqueous solution of pyridine 
12 and washed thoroughly for several weeks. It is not advisable to apply 
electro-dialysis for removal of the protein-bound acid, since it is difficult to 
keep the sulfato groups intact by this method. Part of the strongly chrome 
tanned specimen of pelt was dehydrated with acetone. 

Collagen of anionic chrome tannage. Hide powder, in portions of 5 g. was 
treated in 200 ml. solutions of sodium diol-tetra-oxalato-chromiate ! 4, con- 
taining 20.0 g/l. CroO, at pH 5.0 for 48 hours and 14 days. The stock was 
freed from uncombined matter by washing. The samples were kept several 
months in water, frequently changed, before the tests were carried out. 
The pertinent data of the composition of the chromed collagen preparations 
are given in Table I. 


TABLE | 


Analysis of chromed specimens 


Type of chromium ©) CreO 3 on collagen © acidity of the 
Substrate salt basis chromium complex 


Hide powder Cationic 


” ” 


5 32 


10 33 

Pelt 5 33 

P 10.; 35 
Hide powder Anionic 3 


” ” 


Coarse hide powder Cationic 


Anionic 


The average composition of the sulfato-chromium-complexes fixed by 


collagen corresponds to the empirical formula (Cre.O0SO,). 


I°X PERIMENTAL 


Buffers. The buffers used in the electrophoresis experiments were boric 
acid — borate in 0.02 N potassium chloride. In some comparative experiments 
aimed at an experimental test of the view of the source of error in the electro- 
phoresis data discussed being the complex forming buffers used, a solution 
of an acetate buffer was employed (0.02 N potassium chloride + 0.02 N 
sodium acetate + needed acetic acid). 

Electrophoresis. By grinding of the tanned hide powder in the wet state 
and by treatment in a special ball mill, it was not possible to prepare a sus- 
pension of a degree of stability required for the electrophoresis in the Tiselius 
apparatus (experiments by Dr. H. Svensson of Institute of Physical Chemistry 


of the University of Upsala). For the micro-electrophoresis method, the 
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degree of pulverization of the decanted suspensions (2-6 yu of the majority of 
particles) was satisfactory. By grinding of the chrome tanned hide powder 
by hand with the buffer solution in an agate mortar, a suitable suspension 
was obtained. The suspensions were then dialized against the buffer solutions 
for a few hours. A modified apparatus of the horizontal micro-electrophoresis 
type of cell, described by Abramson, Moyer and Gorin '5, constructed and 
operated by B. Olofsson of the Swedish Textile Research Institute, Gothen- 
burg, was employed. The cell had the dimensions: 55 x 20.x 9 mm and was 
mounted on a microscope. The mobility of the suspended particles was 
measured by an ocularmicrometer and figured as y (sec/volt/cm. ‘The 
electrode system was: silver-silver chloride-saturated potassium chloride 
solution. In the pH range 4-6, the values of the mobility form almost a 
straight line for each series. A marked spreading of values was found at pH 
values far from the iso-electric range. 

Electrokinetic method of S. M. Neale. This method is based upon the pro- 
duction of an electric current by forcing a stream of a dilute solution of an 
electrolyte (potassium chloride) through a plug of fibers (hide powder in 
the tanned or untreated states) in a tube. The surface potential of the fibers 
is measured. The coarse hide powder was used for these measurements. 
The reversible electrodes (silver-silver chloride) are in direct contact with the 
plug. The surface potential is given in millivolts. For further details reference 
is given to the original papers of Neale and his collaborators !6. Professor 
Neale was kind enough to determine the surface potential of samples of chrom- 
ed hide powder and chromed pelt from which an idea of the location of the 
iso-electric points can be gained. 

Dyestuff technique. Regular hide powder of the same tannage as described 
was used for these series. It was freed from protein-bound acid by the diffu- 
sion-neutralization method. Portions equal to 0.5 g. collagen were treated 
24 hours in 50 ml. buffer solutions (borate) of pH 3.6 to 8.0, with 0.2 pH 
intervals. ‘The buffer solution was removed by filtering through a glass-filter 
and the dyestuff added in 50 ml. of the corresponding buffer solution to an 
amount equal to 10 per cent of the weight of the stock. The dyestuffs em- 
ployed were: Acid fuchsine, methanile yellow, methylene blue and methyl 
violet. After shaking the specimens for 2 hours, the solution was removed 
by suction and the stock washed with the corresponding buffer solution and 
finally with water on the glass filter in order to remove unfixed dyestuff. 
The pH value at which a distinct staining of the hide powder was obtained, 
was taken as the iso-electric point. 


RESULTS 


Electrophoresis. The main results are given in Fig. 1 by using boric acid- 
borate-potassium chloride buffers which do not interact with the chromium 


complexes in the dilution employed, the following pH values corresponding 
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to the iso-electric point were obtained. For the cationic chromed hide powder 
(no. 1) pH 6.4; for the anionic chromed hide powder (no. 5) pH 4.8 and for 
no. 4 of the same tannage pH 4.4. Untreated hide powder used as a blank 
was iso-electric at pH 5.4. By using the acetate buffer hide powder no. 1 of 
cationic tannage was iso-electric at pH 4.2. For the anionic chromed stock 
no. 5, this buffer gave identical iso-electric point to that of the borate-buffered 
specimen. Accordingly, by employing an acetate buffer the hide powder 
tanned by means of cationic chromium complexes behaves like anionic 
chromed collagen, probably as a result of the penetration of acetate anions 
into the chromium complex making it into an anionic complex, subsequently 
interacting with the basic protein groups. Since the oxalate group is firmly 
held and possesses greater complex-forming power for chromium than the 
acetate groups, the anion of the buffer has no effect on the fixed oxalato- 
chromiate complex and on its valency partition on collagen. This finding 
will explain the peculiar results obtained by Theis and by Cassel and Kanagy 
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FIG. 1 pH-MOBILITY CURVE OF CHROME TANNED HIDE POWDER. 
I. Cationic chromed hide powder (No. 1) in acetate buffer. 


V. Ditto in borate buffer. 


II. Anionic chromed hide powder (No. 5) in acetate buffer. 
III. Ditto in borate buffer. 
IV. Untreated hide powder (Blank). 
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partly at least, although the changes caused by the drying of the chromed 
stock will add further complications. 


Electrokinetic potential. Professor S. M. Neale of the Department of Chem- 
istry, College of Technolgy, Manchester, England, reported some difficulty 
of packing the finely divided hide powder to plugs of suitable permeability 
for the solution. Hence, a coarser type of tanned hide powder was supplied. 
The hide powder (no. 7) tanned by means of cationic basic chromic sulfate 
showed + 16 mv.charge in 0.01 N potassium chloride at pH 5.5, at which 
point the untreated hide powder was uncharged (iso-electric). The hide 
powder of anionic tannage (no. 8) carried a negative charge of 16 mv. under 
the same experimental conditions, according to Professor Neale. The iso- 
electric point of the cationic chromed hide powder was indicated to be about 
pH 7 and that of the anionic tanned stock at a pH of about 4. 


Dyestuff technique. The fixation of the acid dyestuffs took place up to pH 
values of 7.0 — 7.6 for collagen of cationic chrome tannage and at pH values 
below 4.2 — 4.6 for the oxalate-tanned collagen (anionic type). The blank 
hide powder showed the range pH 5.0 — 5.6. By employing basic dyestuffs, 
the iso-electric points of the two types of chromed collagen fell at the values 
recorded for the anionic type of dyestuffs. In determination of the iso-electric 
point by the dyestuff technique caution must be taken not to use dyestuffs 
of ampho-ionic nature. The localization of the iso-electric point of chromized 
collagen by this technique points to the elevation of the pH value of the iso- 
electric point of collagen by incorporation of cationic chromium complexes 
with the protein, whereas the fixation of anionic chromium compounds 
shows the tendency of lowering the iso-electric point of collagen. The recent, 
important findings of Otto® regarding the behavior of variously treated 
chrome leathers towards dyestuffs agree with the present and the older 
findings %-5. Otto’s contributions will be further discussed in the following 
section. 


Discussion 


The results from three different techniques of determining the iso-electric 


points of specimens of collagen tanned by means of cationic and anionic 
chromium complexes all point to the decrease of the strength of the anionic 
groups of collagen through its fixation of cationic sulfato-chromic complexes 
which may be considered as evidence for the view postulating the main at- 
tachment of this type of complexes to the carboxyl groups of collagen. The 
three techniques are also in complete accordance as to the inactivation of 
cationic protein groups through the irreversible attachment of negatively 
charged chromium complexes which is an indication of the basic protein 
groups to be chiefly involved in this reaction. In this instance coordinate 


reactions have been shown to occur!?. This fixation which probably does not 
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alter the electro-chemical behavior of collagen is outside the scope of the pres- 
ent investigation. 

The data given illustrate the easily occurring changes in the chromium 
complexes of cationic tannage leading to redistribution of the valency forces 
involved in the formation of the chrome-collagen compound. Since the issue 


at hand concerns the actual reactions taking place in tanning, it is imperative 


that the tanned collagen should not be dried during the preparation of the 
specimens for electrophoresis and also that buffers without marked affinity 
for chromium are employed in the electrophoretic determination. The marked 
effect of the acetate buffer on the hide powder tanned by means of sulfato- 
chromium complexes, containing an acido-group of moderate stability, and 
the absence of any effect of the acetate on the hide powder tanned by means 
of oxalato-chromiate, which is an extremely stable complex, illustrate this 
important point. Hence the speculations of Cassel and Kanagy in an attempt 
at finding an explanation of the peculiar effect of the amount of chromium 
fixed by collagen on its iso-electric point, suggesting different types of binding, 
are of no avail, since the explanation goes back to the data and hence in the 
last analysis to shortcomings of the difficult technique employed. 

As a further illustration of the many unforseen complications in this field, 
the behavior of cationic chromed tanned leather upon drying is of immediate 
interest. Professor Neale received a sample of calf skin tanned by means of 
basic chromic sulfate (no. 4). After removal of protein-bound acid, the 
leather had been dehydrated in acetone and subsequently dried at 40°C. 
This stock showed a negative charge of 15 mv. at pH 5.5 or the same sign and 
magnitude of charge as the hide powder tanned by means of electronegative 
chromium complexes. Thus, the sign of charge was directing opposite to 
that of the moist hide powder tanned by the same basic sulfate, not dried 
before examination. The original moist chrome leather was iso-electric in 
the pH range 7-7.5 in tests for dyestuff affinity. By acetone-dehydration 
of the leather and final drying at 40°C, the iso-electric state was reached at 
pH 5-5.5. Hence, a displacement of the pH of the iso-electric point of two 
pH units resulted from this rather mild treatment. In this instance, the 
reason for the shift of the iso-electric point upon drying may be conceived 
as due to the incorporation of some of the charged basic prot?in groups into 
the chromium complex, resulting in their withdrawal from the ionic equilib- 
rium. The primary and governing binding should remain intact, 1. ¢., the 
attachment of carboxyl ions of collagen to the cationic sulfato-chromium 
complex with the immediate following penetration of the carboxyls into the 
complex, establishing direct attachment on the chromium atoms of the 
polynuclear complex (covalent - coordinate binding) '8. It is worthy of note 
that by drying the distance between adjacent collagen chains in the saltlink 
lattice, is reduced from 16 to 11 A 1% The interaction of ionic groups of the 
side chains with the chromium complex, linked by carboxyl groups of adja- 
cent collagen chains, should hence be sterically favored by drying. 
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In some recent papers, Otto® has investigated the behavior of chrome 
leather, in the moist state and after various kind of aftertreatments and 
drying, towards anionic and cationic dyestuffs, including the chrome mordant 
type, 1. ¢., acid dyes capable of forming chelate compounds with chromium. 
His results obtained in the absence of buffers, are of fundamental importance 
for our knowledge of the nature of chrome leather. They have also an im- 
mediate bearing upon the problems under consideration and hence will be 
briefly discussed. 

Otto has shown that complex-forming anions can easily change the positive 
charge of cationic chrome tanned leather into a negative charge. Further, it 
is found that moist chrome leather of cationic tannage does not fix basic 
dyestuffs at pH <6.5. However, upon drying fixation takes place from solu- 
tions with final pH values as far down on the pH-scale as 4.0 — 4.5. Leather 
treated in solution containing complex-forming anions, for instance, phtha- 
late, shows also marked affinity for basic dyestuffs at pH values above 4. 
This implies that by drying of the chromed stock or by the fixation of anions 
by the chrome complex in the aftertreatment of the leather, the iso-electric 
point is shifted from pH> 6.5 of the original moist leather to the pH range 
of 4-4.5. 

In some further experiments, Otto® has shown that the acid dyestuffs of 
the metal-chelating type impart on fresh moist chrome leather the deep 
color of the internal complex salt of the particular dye with chromium 
(chrome lake)? On the other hand, upon drying the leather carefully, not 
impairing its water uptake by a forced drying; and further by treating the 
moist chrome leather with solutions of salts of complex-forming anions, the 
leather takes on the less intense color of the acid dyestuff, 1. ¢., the shade 
obtained on wool. The mordanting effect of the chromium complexes, is 
absent. By the changes taking place in the chrome complexes these are made 
non-reactive and do not coordinate. Otto concludes that by these treatments 
of the leather radical changes are induced into the fixed chromium complexes 
in the direction of the formation of anionic complexes with accompanying 
lowering of the iso-electric point. Otto’s clarifying researches substantiate the 
findings of some twenty-five years’ standing and also the results reported 
in this paper. 

The impact of these results and earlier findings! make a reconsideration 


of the concept of the mechanism of the cationic chrome tannage imperative. 


The initial reaction is an ionic interaction of cationic chromium complexes, 
such as(Cr - 0 - Cr - SO, - Cr - O 


Cr)"* with the charged carboxyl 
SO, SO, 
? ) 
groups of collagen, the sulfate ions being compensated by the ammonium-ions. 
The carboxyl groups, having a great tendency to complex formation and for 


a direct attachment to chromium, penetrate into the coordination sphere, 
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forming a covalent-coordinate bond. Since several chromium atoms are 
present in large chromium complexes, and in view of the secondary aggre- 
gation of the fixed chromium complexes by further hydrolysis, possibilities 
may be at hand for a multipoint interaction of one chainlike chromium 
complex with several carboxyl ions of the collagen lattice, resulting in the 
linking of adjacent protein chains by a few strong bonds by means of the 
chrome bridge. Shuttleworth’s conductivity data for gelatin solutions con- 
taining chromic salt point to the inactivation of carboxyl ions as the main 
reaction! §’. This type of crosslinking a polynuclear chromium by means of 
two or more carboxyl groups on adjacent protein chains, accounts satisfac- 
torily for the chemical behavior of chromed collagen, particularly the in- 
creased reactivity of the basic protein groups resulting from the chrome 
tannage?!. In view of the new data of the free carboxyl groups, more than 
twice the earlier accepted value ?2, previous objections based on spatial and 
stoichiometric considerations are largely removed. 


The amino groups are probably not concerned in the tanning process proper, 
and their participation in the crosslinking does not appear essential. The 
possibility of secondary involvement of basic groups or other coordination- 
active groups upon ageing, drying etc. should not be lost sight of. It is partic- 
ularly the amino acid residues carrying hydroxy groups (hydroxy-proline 
and serine) which possess marked coordinate valency activity. Since the 
total amount of these hydroxy acids, expressed in equivalents, is practically 
twice the amount of cationic protein groups??, the spatial and chemical 
consideration would favor the hydroxy residues as functional groups. Fur- 
ther, the hydroxy group, e. g., in glycolic acid, facilitates the formation of 
chelating compounds with metals, for instance copper 7%. Since chelating 


should occur between chromium, as an electron acceptor, and protein groups 
functioning as electron donors, the hydroxy groups of collagen fulfills the 
latter requirement but not the ammonium-zions, the form in which the amino 
groups exist at the pH prevailing in chrome tanning of pickled pelt with 
moderately basic chromic salts; the number of free electron-donating NH2- 
groups being ‘negligible. 24. 


SUMMARY 


The values of the iso-electric point of hide protein tanned by means of 
basic chromic sulfate (cationic) and by means of sodium-diol-tetra-oxalato- 
chromiate (anionic) have been determined by three methods: 


1. Micro-electrophoresis, employing specimens not dried after completed 
tannage and buffer solutions without affinity for chromium. 


2. The electro-kinetic technique (Neale) and 


3. The dyestuff fixation as a function of pH. 
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The three methods gave concordant results, showing that: 


1. Cationic chrome tannage, 1. ¢., the regular type of chrome tanning, ele- 
vates the iso-electric point of collagen from pH 5.5 to pH 6.5 — 7.5. 

2. Anionic chrome tannage shifts the iso-electric point of collagen to pH 

4.5. 

By employing an acetate buffer, hide powder tanned by means of cationic 
chromium complexes is iso-electric at pH 4.2. A reversal of the charge of the 
fixed chromium complexes evidently is induced by the penetration of acetate 
groups into the polynuclear chromium complexes. The iso-electric point of 
oxalato-tanned collagen is not affected by the type of buffers employed. 
Earlier findings of Theis and of Cassel and Kanagy which are contrary to 
the figures of the iso-electric point obtained by the dyestuff technique are 
vitiated by unsuitable choice of buffers and the use of chromed hide powder 
which has been dried. 

By drying of hide powder of cationic chrome tannage, the iso-electric 
point is shifted about two pH units towards the acid side. Otto’s finding 
that by the treatments mentioned the chromium complex acquires a negative 
charge is discussed. His findings substantiate the results of this investigation. 


The concept of chrome tanning, postulating the stabilization of collagen 
by the formation of stable crosslinks between adjacent protein chains through 
the carboxyl groups, entering into direct combination with the chromium 
atoms of the polynuclear complex is strengthed by the data presented. It is 
admitted that a number of recent findings are difficult to reconcile with the 
internal complex salt hypothesis of chrome tanning, assuming acidic as well 
as basic protein groups to be involved. The participation of hydroxy-amino 
acid residues (hydroxy-proline and serine) as coordination centers in secondary 
reactions appears more reasonable than the function of cationic protein 
groups as coordinators, from chemical and spatial considerations. 
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ABSTRACTS 


National Water Resources Policy as Related to Stream Pollution. By L. R. How- 


son, Sewage and Industrial Wastes, 24, 222 (1952). The author contends that a sound 


national water policy as related to stream pollution should recognize that: 1. Although 


approximately two-thirds of the urban population of the United States is now provided with 
sewage treatment facilities, serious stream pollution persists. 


2. Excellent progress has been 
made in waste treatment, both municipal and industrial, under the present system of con- 


trols. Such controls are believed adequate and should be continued. 3. Stream pollution 


should be controlled at the lowest practicable level of government having jurisdiction over 
the stream. 4. Sewage treatment should be provided by and at the expense of those con- 
tributing the pollution. In general, municipal waste treatment can be provided at a cost of 


approximately 1 cent per capita per day. 5, Federal loans should only be made on projects 


of limited benefit on terms which are fair to all other citizens. This requires that the loan he 
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fully repaid within a period shorter than the life of the facilities and that the interest be 
sufficient to cover all costs incurred by the Federal Government, including administration. 
6. Greater speed in accomplishing the complete cleanup will be realized if the approval of 
future construction is not predicated upon’ questionable fringe reclamation benefits. Pollu 
tion abatement and waste treatment are essentially economic problems. 7. Control of pollu- 
tion and the responsibility for its correction now lie primarily in the states, where it should 
remain. The Federal Government should confine its efforts to administration of existing 
laws, to research, and to guidance to the states of political subdivisions in the formulation 


and enforcement of regulations having as much uniformity as is consistent with the variable 
conditions encountered, 


Evaluation of Stream Pollution. By L. L. Hedgepeth. Jour. Am. Water Works Assn.. 
43, 1,55 (1951). Through Sewage and Industrial Wastes, 24, 243 (1952). A representa- 
tive of industry presents his viewpoints in this paper on the stream pollution control pro- 
gram. Due to the extensive costs involved for treatment plant construction and maintenance, 
the author insists that nothing short of absolute legal requirements will get the job done. 
Much of this paper covers the opposition to standards for treatment. This is based on lack 
of a proper yardstick for measurement of industrial pollution and on the variable effect of 
industrial wastes on a stream. For measurements of pollution the merits and weaknesses of 
the biochemical oxygen demand, the new bio-assay techniques, and chemical and physical 
tests, are discussed. In contrast, it is stated that no one test is applicable and that consider- 
able specific experience and mental alertness are needed to judge each situation on its own 
merits. In other words, critical appraisal of stream pollution is deemed to be desirable 
instead of using general criteria for all situations. In conclusion, the progress made by 
industry to date is cited. Much more has been accomplished than appears on the recor, 
as many leading industries have accepted waste treatment as a necessary part of new plants 
or expansions. Technical men in the industry are also using their special skills and process 
knowledge to solve the varied problems of industrial pollution, and this information is being 
freely exchanged at heavily attended and unpublicized conferences of industry. 


Ropiness In Tan Liquors. By G. Cane. J. Soc. Leather Trades’ Chemists, 35, 355 
(1951). Ropiness is fairly widespread in catechol liquors not treated with antiseptic and 
where tannage is carried out at natural value of the extract, say from pH 4.5 in the stronger 


liquors to pH 6 at the tail. Appearance of ropiness is accompanied by a large increase of 
) g 


viscosity and reduction of the penetration to almost zero. The phenomenon bears signs of 
bacterial action but previous attempts to reproduce it by inoculation were not successful. 


However, such a procedure was successful in this work. During this study it was noticed 


that a ropy liquor could be formed by dissolving the acetone insoluble fraction of mimosa 


extract in cold tap water and letting it stand 7-14 days. Ropy liquors used for inoculation 


were prepared in this way. Occurrence of ropiness in suspender liquor and in 100 degree Bk. 


mimosa extract dissolved in cold water demonstrated that the presence of hides in the liquor 


is not necessary for the growth of the organism. Since tannin precipitates both gelatin and 
agar, 24% per cent agar was dissolved in detannized mimosa solution of original analytical 


strength. This medium was sterilized and poured into sterile Petri dishes. Plates so pre- 


pared were inoculated over the entire surface with the ropy inoculation liquor mentioned 
above. Incubation was carried out at 30 degrees C. for three days, some aerobically and 
some anaerobically. The former were facultative. The latter 


were not and were discon- 
tinued. 


In all, five strains of yeast and two of micrococci were isolated and sub-cultured, 
The micrococci produced ropiness, when incubated at 30 degrees for 14 days. The yeasts 
did not. The strains were typed as Micrococcus Ureae and Micrococcus Varians. Both 
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organisms are capable of utilizing inorganic nitrogen and phosphorous and simple organic 
compounds as a source of carbon. Though capable of growth at pH 4.5, they are less 
resistant to acid than the lactic and acetic acid producing bacteria found in sugar rich pyro- 
gallol liquors. The carbon compounds of mimosa may be divided into three groups: tannins, 
phenolic non-tans and glucose. All three were prepared from mimosa extract and also a 
medium containing the essential inorganic salts. Mixtures of these were made up, sterilized 
and inoculated with M. Varians. The results were as follows: Glucose plus salts, growth 
but no ropiness. Phenolic non-tans and salts, both growth and ropiness. Tannins and salts, 
neither growth or ropiness. Resin treated non-tans only (treated with base exchange resin), 
neither growth or ropiness. Resin treated non-tans and salts, both growth and ropiness. It 
is significant that, while growth occurred in glucose, it did not turn ropy. Further it was 
found that, although the non-tans as prepared showed no tannins, due to oxidation or other 
effect during manipulation a positive tannin test was found at the end of the procedure. A 
series of tests with 0.2 per cent glucose and various percentages of tannins showed that 
tannins inhibit the growth of the organisms but do not prevent it in weak concentrations. 
in fact, apparently some tannin is essential for the ropiness to develop. If no tannin is 
present, there will be growth but no ropiness. Tests with a strain of yeast grown with the 
organism indicated that the yeast provides substances which enhance bacterial growth. It 
seems likely that, as a liquor works its way down the yard, yeasts will grow first until the 
sugars are exhausted and then, as tan diminishes, the bacteria will commence to grow and 
ropiness make its appearance. The ropiness is apparently the initial stage of a pure gel 
formation, as evidenced by a gel consistency of the residue of filtered ropy liquor and for- 
mation of a gel in a ropy growth on four months’ standing. R. Hi. TF: 


The Real Densities of Chrome and Vegetable Tanned Leathers. By C. D. Pomeroy 
and R. G. Mitton. J. Soc. Leather Trades’ Chemists, 35, 360 (1951). The apparent density 
of leather is the ratio of the mass to the volume bounded by its outer surfaces. The real 
density is the ratio of the mass to the volume occupied by the leather itself. Measuring the 
real density is dificult because of the porous nature and the tendency of leather to adsorb 
or absorb any medium in which it is immersed. The authors present the following pertinent 
facts: (a) The surface area of the leather fibers is of the order of 10‘ cm* per gr. This is 
not large enough to cause difficulties due to irregularities of molecular dimensions. (b) 
There is no evidence that leather surfaces possess capillaries of molecular dimensions as in 
charcoal and silica gel. But the crystalline lattice of collagen is relatively open in structure. 
it is not unlikely that small molecules can penetrate into the disordered parts of the fiber 
even if the fluid is relatively inert. (c) Molecules may be able to penetrate into the crystal- 
line region. There is X-ray evidence that water does so readily. (d) If the displacement 
fluid is gaseous, it may adsorb on the fiber surfaces giving too small a leather volume. This 
may be avoided by using an inert gas such as helium. (e) If true that the fluid can pene- 
trate the crystalline lattice, it is doubtful whether any useful meaning can be attached to 
such expressions as “the volume not accessible to the fluid” or “its effective density within 
the solid,” since neither quantity can be measured separately. These conclusions show that, 
whatever fluid is chosen for the measurement, the results are not likely to be simply related 
to the volume of the solid material, if volume is regarded as a geometrical concept. There 


is no justification for accepting the real volume as correct, as measured by any particular 


fluid. The adjective “real” in this sense is misleading. Nevertheless it is used in this paper 
because so well established. 


Five methods for measurement of real volumes are given. 


Method one is by displacement of liquids. The degreased sample was dried in a vacuum 
desiccator and weighed in air. It was then exhausted and filled with the liquid to be used bv 


allowing it to be drawn in over the exhausted sample. It was then weighed in the liquid. 
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All weighings were done in a room with controlled temperature. The volume is calculated 


from the two weights and the measured density of the fluid. The second method, based on 


pressure and volume measurements in accordance with Boyle’s law, was found unsatisfac- 
tory because, although carried out in a constant temperature room, the heat of the operator's 


body caused serious errors. The third method was essentially a duplicate of the first method, 


substituting gases for fluids. However, the upthrust of the gas was so slight that even a 


specially constructed microbalance did not give satisfactory results and this method was 
also abandoned. In the fourth method the leather specimen is placed in an evacuated cham- 


ber of known volume and a gas admitted until the pressure reaches a specified value. Under 


these circumstances the volume of the gas admitted is the difference between the volume of 
the chamber and the real volume of the specimen. 


An apparatus is described for using this 
method, 


The fifth method is one for measuring the volumes of leather samples containing 
moisture, and conditioned to equilibrium with atmosphere of known relative humidity. A 
procedure, using the apparatus described in method four, for accomplishing this is given. 
It was found that the moisture content of leather at any given R.H. varied with the direction 
of approach. If the direction was from higher to lower, the moisture content was greater 
than if the same equilibrium was reached from lower to higher, thereby exhibiting hysteresis. 
The authors were interested in determining whether the volume of leather shows a similar 
hysteresis effort. Using air as a displacement medium it was shown that the specific volume 
of vegetable tanned leather showed a hysteresis when measured in ascending and descend- 
R.H. Chrome tanned leather did not show it. The hysteresis loop was in reverse of what it 
would be expected to be, the curve for ascending moisture lying above instead of below. 
The apparent hysteresis is thought to be due to adsorption of oxygen by vegetable tanned 


leather. In any case air should not be used for measuring specific volume of vegetable 


tanned leather. When nitrogen was substituted, neither chrome or vegetable tanned leather 


showed any hysteresis. Thus it is concluded that the volume of leather at any moisture con- 


tent is the same, regardless of whether approached from greater or less moisture content. 
When the densities of chrome and vegetable tanned leather are plotted against moisture 
content, chrome leather shows a density increase, between zero and 12 per cent moisture, 
from 1.44 to 1.5] and then a rapid decrease to about 1.38 at 33 per cent moisture. Vegetable 
tanned leather starts with a density of about 1.49 shows a slight increase up to a moisture of 


about 6 per cent and then drops, finally reaching about the same density as chrome leather 


at 33 per cent moisture. For both types of leather the density, calculated from measure- 


ments based on displacement of nitrogen gas, lies in the range of 1.51 to 1.39 gr. per ml., 


the actual value depending upon the moisture content as well as such factors as the nature 
and extent of tannage. Other gases exhibited some changes. 


Volumes of leather are largest 
when helium is used. 


Smaller volumes found with hydrogen, nitrogen. oxygen and air are 


probably due to slight adsorption of the molecules on the fiber. Real volume measured by 


displacement of liquids having molecules of various sizes are practically the same for all 


those used. Liquids used were benzene, toluene, heptane, cineol, liquid paraffin, butyl 


phthalate, tricresyl phosphate, xylene, oleic acid, castor oil and triacetin. There is no evi 
dence that the density measured by liquid displacement depends upon the molecular size as 
represented by the parachors. The volumes measured by liquid displacement are larger and 
densities smaller than those obtained by gas displacement. The ratio of densities by air and 
liquids is about 1.12 for chrome leather and 1.13 for vegetable tanned leather. The grain 
layers of vegetable tanned leathers have higher real densities than the corium, probably 
partly caused by differences in degree of tannage of grain and corium. Measurements, by 
gas displacement, of the real volume of vegetable tanned leather, before and after addition 
of oil, gave no indication that the oil passes into the fibers themselves; and the close agree- 
ment of the volumes measured by displacement of a number of liquids points to the conclu- 
sion that the oil added to leather remains on the surface of the fibers and in the interfibril- 
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lary spaces. If so, the function of the oil added in operations such as oiling, currying and 


fat liquoring is to act as a lubricant and prevent adhesion of one fiber to another. Unlike 
water, which penetrates into the interior of the fiber and changes the elastic properties of 
the tanned collagen, the oil has an influence on their surfaces only. The real densities of 
dry collagen from hide and hide powder are 1.41 and 1.39 gr. per ml. respectively. The 
lower value of the hide powder is probably due to some disorganization of the structure 


brought about during its preparation. The measured density can be compared with that to 


be expected if collagen is assumed to have a structure such as has been suggested; the 


measured and predicted densities differ by an amount that appears far too large to be the 


result of experimental error. The predicted density, calculated from X-ray and chemical 
data is 1.18. R. Hi. TF. 


Reactions of Keratin In Alkaline Solutions. By R. McKay. J. Soc. Leather Trades’ 


Chemists, 35, 382 (1951). The ability of folded keratin chains to contract further (super- 


contract) has been used for study of the unhairing of hides. Speakman found that human 


hair boiled in a 5 per cent solution of sodium bisulfite could be supercontracted to the 
extent of about 24 per cent. He also found that prior treatment with 0.1 N barium hydrate, 


for varying lengths of time, led first to a diminution in the ability of the hair to supercon- 


tract and later to a partial recovery of the property. In this study hair from an ox tail was 


degreased, measured, immersed in saturated lime water for various periods, boiled for 60 


minutes in 5 per cent bisulfite solution, dried and supercontraction measured. Supercon- 


traction beginning at about 24 per cent at zero time, decreased to zero contraction in 3 


hours. In other words the lime treatment of over three hours immunized the hair to the 


supercontracting action. Solutions of sodium sulfide 0.01-0.15 per cent were used similarly 


to the saturated lime water. The lower concentrations merely delayed the immunization. 


The higher concentrations prevented it. Speakman found that immunization with caustic 
soda was much slower than with divalent alkali. This study demonstrated that in the pres- 
ence of sufficient alkalinity very small concentrations of divalent ions are sufficient to immu- 
nize hair. The presence of unionized calcium in the immunized hair was demonstrated. In 
the absence of sulfide the initial hydrolysis of the disulfide bond is followed partly by the 
formation of metallic links: 


CH—CH:—S-O—Ca s_cu.—ch 
\ 


ef 


and partly by the loss of H.S from some sulfenic acid groups, followed by linking of the 
residual aldehyde with an amino group to give: 

\ - 
hig iv cscsscencsovenesovecccosze’ CH 

fr 
Both these links are stable to alkali and reducing agents, and explain why, if a hide is 
immersed for several hours in straight lime, the subsequent addition of sulfide fails to 
accelerate unhairing. If sulfide is present in the solution initially, the sulfenic acid groups 
will be reduced, thus preventing the formation of either type of link. R. H. T. 


Committee On Oils, Fats and Waxes. XVII. Analysis of Moellon Degras, Sod Oil, 
ete. By D. Burton and G. F. Robertshaw. J. Soc. Leather Trades’ Chemists, 35, 391 (1951). 
The confusion in the nomenclature of degras complicates the subject. Procter describes the 
production of moellon by squeezing skins which have been tanned by whale, seal and liver 
oils. For currying, this is mixed with further fish oils, tallow and sometimes wool-fat and 
then sold as degras. The English sod oil is obtained from pelt tanned with liver oils by 
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scouring with alkalies and recovering by acid treatment. It consequently may contain soaps. 
McLaughlin and Theis point out that wool grease or moellons are often referred to as 
“degras.” According to them manufacturers of leather oil products are quite clear in the 
use of these terms and the nature of the material that each term designates. “Natural 


Moellon” is a by-product of chamois tanning. Sod oils used in England come under this 


category. “Artificial Moellons” are products of the transformation of marine oils: (a) 
Oxidized or blown oils, (b) partly sulfated or hydroxylated oils, (c) and or treated with 
water in oil emulsifiers. According to Thuau and Lisser, “Degras” is a mixture of moellons, 
oils, fats and oxidized fatty acids. Nevertheless “degras” is the French name for fish oil 
that has been used in chamoising. The constituents of sod oil are water, ethyl ether insolu- 
ble matter, total fatty matter, unsaponifiable matter, “oxidized” fatty acids, total “non- 
oxidized” light petroleum soluble fatty acids, inorganic compounds as per cent ash, volatile 
compounds, water soluble compounds and rosin, which may be present. Recommended 
methods for determination are given for each, KR... T. 


Recent Advances in the Study of the Composition of Basic Chromium Salts. 
Part II. By E. Mitchell. J. Soc. Leather Trades’ Chemists, 35, 397 (1951). A published 
paper by Atkin and Chollet showed that boiled and cooled chrome alum solutions in increas- 
ing concentrations exhibited increasing amounts of complex bound sulfate groups and a 
stoichiometrically decreasing amount of hydroxyl groups. The aim of this research was to 
obtain explanation of changes taking place in complexes of chrome alum solutions under 
influence of addition of alkali, paying special attention to the effect of time. It is gen- 
erally accepted that reactions of trivalent chromium salts may be resolved into hydrolysis, 
olation and migration of acid radicals into or out of the complex. They follow one another 
quickly and are all reversible and interdependent. The hydrolysis is regarded as the disso- 
ciation of hydrogen ions from complex bound water molecules. For every free hydrogen 


ion there is a hydroxyl attached to the chromium atom. Stiasny has shown how hydrogen 


ion concentration in a solution of cold dissolved chromium sulfate increases on aging, and 
how the reverse is true for boiled and cooled solutions. Olation is the condition in which 
a hydroxyl is attached to two chromium atoms instead of one. 


Olated hydroxyls are not 
titrated with acid. 


Acid radical migration depends upon their nature as well as the con 
dition of the complex. It has been shown that, in basic chrome alum solutions, some sulfate 
groups are attached covalently to the Cr atom, others electrovalently associated with the 
complexes. In the outer solution there are free sulfate radicals as well as free hydrogen and 
potassium ions. Thus the number of possible combinations is great. The analysis of chrome 
solutions were carried out according to standard procedure with slight modification. The ionic 


sulfate radicals were precipitated as benzidine sulfate then hydrolyzing this compound in the 


presence of sodium hydroxide. The sodium hydroxide thus titrates the sulfate ions as if 


they belonged to a strong acid. The degree of olation, expressed as: 
No. of olated OH/Cr 
Total OH/Cr x 100 


was found as follows. Each of the compounds investigated was produced by the addition of a 


known amount of alkali. By titrating such a compound with acid and determining the 


equivalents of acid necessary to bring the solution to pH 3.3, the number of olated groups 
was obtained as the difference between the equivalents of acid thus added and the equiva- 


lents of alkali originally added. Precautions necessary for such titrations are given. An- 


alyses were made of basic chrome alum solutions prepared from boiled and cooled chrome 
alum. The reaction reaches equilibrium after 15 minutes, At 10 g. per liter concentration 
the composition of the complex is: [Cr (OH); (SO,); (H.0).2]+ ++ 3S0,— 3H+. 
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Immediate back titrations with acid were made of freshly prepared solutions to which differ- 
ing amounts of sodium hydroxide had been added. The distribution of sulfate groups was 
determined. Similar experiments were performed with cold dissolved chrome alum in which 
the complexes correspond to 2[Cr(H,O0)«]+ ++ 3SO,—. In both groups of experiments a 
stoichiometric relationship was found between formation of olation hydroxyl groups and entry 
of sulfate groups into complexes. In both groups similar back titrations were made after sev- 
eral days aging. A similar final equilibrium stage to that obtained by aging was reached by 
boiling chromic alum with varying amounts of sodium hydroxide for 15 minutes. To study the 
effect of neutral salt concentration, a boiled and cooled solution of chrome alum was treated 
with three equivalents of sodium sulfate per Cr atom and subsequently titrated with NaOH. 
This titration curve was identical with that for untreated basic chrome alum and NaOH, 
except for slight change in the portion of the curve which represents the titration of free sul- 
furie acid. The following generalizations are drawn. On addition of alkali a certain amount 
of olation takes place at once, but in no case does olation reach equilibrium value immedi- 
ately, except at the lowest degree of basicity. The degree of olation is higher the smaller 
the amount of alkali added. In the ultimate stage, i.e., when chrome alum and NaOH have 
been boiled together, 100 per cent olation is reached only when there are two, or less, 
hydroxyls per chromium atom. Experimental results of this paper show that, when hexa- 
aquo chromium complexes are treated with alkali, the formation of an olated hydroxyl group 
is accompanied by the entry of a sulfato group into the complex. If, however, the concen- 
tration of the alkali is such that two olated groups per chromium atoms are formed, sulfate 
groups again leave the complex. This is the case with the basic solutions prepared from 
boiled and cooled chrome alum. The degree of olation increases with aging. The stoichio- 
metric distribution of sulfate and olated hydroxyl groups suggests that both valencies of the 
sulfate group are involved in a combination with the chromium atoms. The evidence obtained 
supports the suggestion that the prevalent arrangement of olated hydroxyl groups and com- 
plex bound sulfate groups is in the form of the ring structure originally suggested by Atkin. 
The proportion of complex bound sulfate to ionic sulfate is governed by the ratio of co- 
ordinated water molecules to free water molecules in the solution. R. H. T. 


A Machine For Measuring the Run of Gloving Leather. By R. H. Hall and R. G. 
Mitton. J. Soc. Leather Trades’ Chemists, 35, 411 (1951). A gloving leather, when stretched 
in one direction, should contract along lines at right angles to the direction of stretch. This 
is necessary for a snugly fitting glove. This property is known as “run” and can be assessed 
by an experienced workman from measurements taken after he has stretched the skins by 
hand. Such a method can hardly be considered satisfactory since there is no measure of 
the forces used. Some attempts to get exact and uniform data have been made, using a 
tlexometer, but were not satisfactory. This paper describes a machine specially designed for 


the purpose. In hand stretching the skin is stretched parallel to the backbone and the 


width (w.) measured. It is then stretched directly across the backbone and the width (w,) 
measured. Run (R) is calculated from the equation R=100(w,-we) /w,. As this method 
seems satisfactory, apart from the uncontrolled and only approximately known forces 
applied, the function of the machine is to allow a similar method with known force applica- 
tion. The construction and calibration of the machine are described in detail. It was found 
that lower stresses must be used with the machine than by hand. 


Even at the maximum 
safe load, which was found to be 80 pounds for gloving skins, the run determination was 


of consistently lower value for the machine than for the hand stretching. However the tests 
made showed that the property measured by the machine and hand test is essentially the 
same. The machine is therefore suitable for the purpose. R. H. T. 
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The Abrasion of Sole Leather. A Comparison of Rates of Wet and Dry Abrasion 
on Two Abrasion Machines, By RK. G. Mitton and R. H. Hall. J. Soc. Leather Trades’ 


Chemists. 36. 4 1952). During the war efforts were made to correlate abrasion tests with 


rates of wear for army shoes. but the correlation was so unsatisfactory that discontinuance 


of abrasion tests was recommended. Subsequent work has shown that the wear tests were 


themselves subject to serious errors. It follows that the poor correlation might have been 


due to the method used in assessing the comparative wear. It is also true, however, that 


results obtained in abrasion tests at different laboratories were quite inconsistent in them- 


selves. Obviously, unless consistent results can be obtained by different workers with the 


same style machine, the data will have little value. Also machines of different design, if 
suitable for the work, should give consistent results. The object of this study was to secure 
further data with two quite dissimilar type machines. Samples were obtained from the 
official sampling position in 17 bends, each from a different tannery; and a number of speci- 


mens from each bend was tested on each machine. Since sampling fluctuations will in- 


evitably introduce disturbing factors, it is necessary to determine whether disagreement of 


results is explicable due to sampling errors and abrasive variation, or whether incomplete 


agreement indicates that one type of machine favors certain leathers at the expense of 
others. The experiments were designed to answer this question. With each machine both 


wet and dry abrasion can be accomplished and both were used. One machine was rotary, 


one reciprocating. Both are described in detail. The same grade and make of abrasive and 


the same load weight were used on both machines. To reduce to a minimum the effect of 


non-homogeneity of the surface layers of leather the rate of abrasion was measured on the 


iniddle third of the leather thickness. Detailed data of the results obtained and method of 


interpretation are given. The experiments show that present knowledge concerning the 


abrasion testing of wet leather is far from adequate and that further work on this is neces- 


sary. In this study the correlation between the two machines was completely negligible in 


wet leather abrasion. Whether this is due to differences between the water uptake of the 


specimens, to clogging of abrasive by the fiber removed, or to some other factor is not known. 


Better results were obtained in the dry abrasion tests, the two machines giving results in 
fair agreement. Further the agreement between the two machines is about as good as can 


le obtained in two sets of tests with one machine. Nevertheless the position is not satis- 


factory, since the ranking of a set of leathers depends upon the details of the test to a 


somewhat greater extent than would be expected from similar measurements of neighboring 
specimens from one and the same leather. It is not clear whether this is due to inadequate 


control of some factor in the conditions of test. R. H. T 


An Apparatus for Measuring Color Fastness of Light Leathers to Wet and Dry 
Rubbing. By G. R. Nice. J. Soc. Leather Trades’ Chemists, 36, 15 (1952). Dye finishes 
should be resistant to wet and dry rubbing. This paper deals with a method of determining 
the fastness of dye in light leather against both wet and dry rubbing. The apparatus used 
consists essentially of a 3-inch radius brass drum with a variable speed drive giving a range 


of 5 to 20 r.p.m. The leather sample holder has the same curvature as the drum and rests 


upon it from above. The are of contact is 3/4 of an inch. Attached to the sample block is 


a load platform on which weight may be placed to give load pressure on the sample. A 


60-watt lamp is placed 6 inches from the drum for illumination. At that distance it did not 


heat the drum surface appreciably. To carry out the test a length of clean white cotton tape 


ite 


inch wide, 70-80 warp and weft, is wrapped around the drum and threaded through a 


small slit in the drum. The ends of the tape are clamped to a small inside drum. A load 
is placed on the platform, the counter set 


at zero and rotation set at any desired speed 
within the available range. 


It was found that different observers preferred somewhat differ- 


ent speeds. As the final result depends upon the number of revolutions such speed variatior 
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has no effect on values obtained. When a trace of color is seen on the cloth the motor is 
topped and the number of rotations observed. A wet test is similarly run, using a wet cloth 
kept wet by dropping distilled water on the cloth at about one drop per revolution. The 
cifect of load change was studied. It was found that, in the lower range, small weight 
changes had a marked eect on required revolutions; but, as the load increased, the effect 
was greatly reduced. Log of loads plotted against log of revolutions gives a straight line. 
Therefore, expressing weight as (W) and revolutions as (R) the equation of the curve is 
RaW", where (a) and (n) are constants. Since it is necessary to choose a fixed load, 
2 kg. was selected for dry leather and 300 gr. for wet. The “rub number” of a leather is 
defined as the log (to base 10) of revolutions multiplied by 100. The advantages of this 
system of measurement are discussed. The machine gives satisfactorily reproducible results, 
both in replication by an individual and duplication by different observers. Even among the 
relatively small number of leathers examined, variations of over 100 times in dry fastness 


were found in leathers visually similar. Even greater variations were found in wet fast- 


ness. R. H. T. 


The Hydration of Collagen and Leather. By C. H. Spiers. J. Soc. Leather Trades’ 
Chemists, 36, 20 (1952). Collagen is a hydrophylic colloid which putrefies when it has 
absorbed water. Tanned collagen is considerably less hydrophilic. A characteristic property 
of leather is that the fibers are free from one another making the leather flexible. Water 
-wollen fibers adhere on drying, creating stiffness. A tanning agent must dehydrate the fibers 
to such an extent that they no longer adhere on removal of solvent by evaporation. This 
can be accomplished by such dehydrating agents as alcohol and concentrated salt solutions 
as well as normal tanning agents. To achieve a leather resistant to water the agent must 
make the fiber permanently incapable of taking up water. Various investigators have pro- 
posed that the effect of tanning is largely due to the change in the hydrophilic property of 
the collagen, pointing out that all tanning agents convert the hydrophilic groups of collagen 
to groups which have less active polarity for water. Further the physical properties of 
leather, such as tensile strength and density, vary with the moisture content which in turn 
depends upon the R.H, and temp. of the atmosphere. In this work the effect of varying 
water content on the real densities of collagen, vegetable tanned leather and chrome leather 
have been studied. The materials used were: (1) degreased and partially dehydrated col- 
lagen from delimed ox hide, washed and buffered to the isoelectric point, pH 5, (2) vegetable 
tanned leather, by mimosa bark, dried at 100 degrees C., (3) 
leather dried at 100 degrees C. 


one bath chrome tanned 
The real volumes of the dried specimens were found by 
means of the author’s direct reading columenometer described in a previous paper. They 
were then allowed to rehydrate in air and finally over water, the weights and real volumes 
being taken at intervals. 


The real density of dry collagen was found to be 1.22. It gains 


12.3 gr. of water per 100 gr. dry collagen, increasing in real density to 1.40 and changing in 


volume from 81.91 ml. to 101.51 ml. Vegetable tanned leather had a real density of 1.38. 


It gained 24.42 gr. of water per 100 gr. dry leather, changing in volume from 72.2 to 86.9 ml. 
and increasing in density to 1.43. Dry 


chrome tanned leather had a real density of 1.21. 
It gained 39.87 


gr. of water per 100 gr. dry leather changing in volume from 75.2 to 93.9 ml. 
and attaining a real density of 1.49. The most interesting feature of the results observed is 
that the increase in volume is much less than the volume of the water taken up, the water 
undergoing a compression on absorption. The compression is very great initially, gradually 
diminishing as more water is taken up. There is a clear indication that the tanning agent 
alters the affinity of the collagen for water. Curves are given plotting the compression of 
water against the weight of water absorbed per 100 gr. of dry collagen. These all show a 


high apparent density of absorbed water at low weights of water absorbed, decreasing quite 


iapidly with increased water and tending to flatten out above 10 per cent absorption. Col- 
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lagen shows the greatest initial compression and vegetable tanned leather the least, with 
chrome tanned leather between, showing that vegetable tannin is more effective in reducing 
the affinity of collagen for water than chromium salts. This is in accordance with modern 
ideas. According to Atkin collagen contains 28 molecules of the diamino acids, arginine and 
lysine, which have a great affinity for water, and 23 molecules of the dibasic acids asparti: 
and glutaric, which have slight affinity. Since vegetable tannin is supposed to combine with 
the amino groups and chromium salts with the carboxyl groups, the latter would be expected 


to have less effect on the water affinity, as demonstrated. R. H. T. 


Pine Bark Tannin Il. Change of Alcohol-Precipitation Number During Frac- 
tional Extraction of Pine Bark. By A. Haglund. Das Leder, 2, 205 (1951). 


Liquor 
samples were taken simultaneously from each unit of a 7-unit battery leaching fresh pine 


bark. After analysis, the liquors were concentrated in vacuum to 10 per cent total solids for 


determination of alcohol precipitation number (AP No.). The results were as follows: 


Extraction number 2 3 


1 
Alcohol precipitation number 28.2 35.0 11.6 


) 62 60 


Purity of fraction II (not precipitated) 5: 60 59 
*. 


Purity of unfractioned extract 


Laboratory extraction of 4 kilograms of bark with 10-liter portions 


of pure water gave the 
following results: 


Extract No. 1 , 3-5 6-13 
Purity 46.7 53. 66.4 52.7 
Alcohol precipitation No. 16.4 5.3 26.1 60.1 
Viscosity, Cp at 15% T.T. 2.08 <. 9.94 9.74 
72.6 ed 76.4 97.9 
Combining value 34.1 1.0 51.8 38.9 


00. 


Tan value 


The results show that Fraction | (precipitated by alcohol) is relatively difficult to extract. 
Fither AP No. or viscosity can be used to measure relative particle size. There is a relation 
between tan and combining values on one hand and AP No. and purity on the other. 
Extracts No. 3-5 with average AP No, and high purity had the greatest combining value 
while extracts No. 6-13 with high AP No. and low purity had the lowest tan and combining 
values. After the 13th extraction the spent bark was extracted with 2.5 per cent sulfite and 
2.5 per cent bisulfite. The resulting extract had low tan and combining values, showing that 


sulfited phlobaphenes can not be used alone for tanning. EG. 


Practical Experience With Paste Drying. By F. Henaker. Das Leder, 2, 217 (1951). 
Practical aspects of pasting, drying and washing to remove remaining paste are discussed. 
Paste should be easy to prepare, have good adhesion, but should not penetrate the grain not 
contain insoluble matter or grit. A single type of paste will not serve all purposes because 
various leathers or parts of a skin do not have the same moisture content and absorptivity. 
A paste made of 1,000 parts of carob bean pods, 2,000 parts glucose, 600 parts sulfonated 
neatsfoot oil and made up to 15,000 parts gave good results for some time, then failed in 
humid weather. Brown leather behaves better than blue, green or red colored leather. 


an 


Brine Preservation of Cattle Hides. By E. J. Strandine. Das Leder, 2 


» 220 (1951). 
A brief description of the Swift Co. brining process. 


-<. 
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Observations on Pasting of Chrome Leather. By W. Wudich. Das Leder, 2, 242 
(1951). Leather is usually dried by a countercurrent method, in which dry air is introduced 
at the dry leather end of the tunnel and moves toward the wet leather entering the tunnel. 
Paste drying differs in that the relative humidity must remain at from 50 to 60 per cent 
throughout the process with the temperature held between 40 and 50°C. Relative humidity 
must never be as low as 40 per cent, with the exception, that it may be 20 per cent in the 
first two units, where the leather is wet and the plates are cold. If the humidity is too low, 
the edges of the leather loosen, become too dry and interfere with airflow and prompt dry- 
ing of the remaining leather. The leather must be well tanned, must contain not less than 
2.5 per cent chromium oxide and must be well oiled on the surface. The ratio of unsul- 
fonated to sulfonated oil should be between 1:1 and 1:2 but the former must not be 
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Tannin from Lignin Sulfo Acids. By G. Mauthe and M. Meister. Das Leder, 2, 285 
(1951). A report on work started in 1938 and temporarily stopped in 1942. Freudenberg’s 
proposed structures for lignin are reviewed. Lignin was assumed to be made of phenyl- 
propane units as is also quebracho-catechin. In the latter, however, the phenolic hydroxyl 
groups are free whereas in lignin they are blocked by etherification and are inactive as 
regards tanning. The authors had planned 20 years earlier to open the ether linkages and 
so to form true tannins, but found what an important role molecular size plays in tanning 
action, Extensive demethylation of a sulfite waste liquor from spruce wood was possible 
with acid, especially with hydriodic acid, but a tanning material was not obtained because 
molecular size increased. Freudenberg had found that fusion of lignin with alkali at 270°C. 
or above decomposed it exothermally into protocatechuic acid and a resin. In 1938 the 
authors found that this resin was an outstanding tanning material resembling quebracho in 
tanning strength and character (French patent 878,121). Less drastic fusion conditions were 
desirable. Fusion at 150° removed sulfo and nearly all methyl groups. From the fusion 
product hydrochloric acid precipitated a resin that was soluble in the slightly acid region 
and, at pH 4-6, had a tanning action quite similar to that of quebracho or mimosa. Im- 
proved yields were also obtained by using only one part of alkali to one part of lignin 
material at a temperature of 240-280°C. Approximately 25 per cent of the product was 
soluble and contained 15-20 per cent of protocatechuic acid. Solubility of the difficultly 
soluble fraction was greatly influenced by the presence or absence of air during fusion. Air 
increased the acid character of the resin. The resin, although only slightly soluble, produced 
a full leather, quite similar to quebracho tanned leather. As a lower fusion temperature 
would aid commercial production, a study was made of fusion at 200°C. This removed sulfo 
groups, but reduced methoxy content only slightly. On acidification a water insoluble resin 
was obtained, which could be sulfited to form a water soluble material, having a tanning 
action resembling that of a good vegetable tanning material (French patent 878,123). A 
tanning material could also be produced by treating the alkaline solution from the fusion 
with air and a sulfite (French patent 875,625). In 1942-43, 1,000 kilograms of such a tannin 
was made under the name Gerbstoff MKF (French patent 878,451). After treatment with 
methyl sulfate, the methoxy content of both the lignin and its fusion products were approxi- 
mately 30 per cent. That of quebracho was 32 per cent. The following hypothesis regarding 
the changes during fusion were derived: (1). It is probable that alkali fusion, in addition 
to splitting off sulfo groups, and regardless of degree of demethylation, causes some decrease 
in molecular size. (2). It is possible that a hydroaromatic group becomes aromatic and a 
hydroxyl group that is already present, becomes phenolic and therefore able to tan. (3). It 


is possible that the fusion product contains a new, hitherto unknown, tanning group. I.D.C. 
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PATENTS 
Process for Hardening Gelatin and Photographic Gelatin Emulsions. U. 5S. Pat. 
2,586,168. F. J. Kaszuba, Binghamton, N. Y., assignor to General Aniline and Film Corp., 
N. Y. Appl July 11, 1947. (1) The method of producing a hardened gelatin layer in a 
photographic silver halide element having no after-ardening tendency which compr:ses 
uniformly mixing therewith, prior to coating upon a support, a dimethylol-diketopeperazine 
hardening agent characterized by the following general formula: 


oO R 
CH 
HOCH N N— CH.OH 
CHC 
RK O 


wherein R represents a member selected from the class consisting of hydrogen, and an 
alkyl group of not more than 4 carbon atoms and a phenyl group. (2) The method of pro- 
ducing a hardened gelatin layer in a photographic silver halide element having no after- 
hardening tendency which comprises uniformily mixing therewith, prior to coating upon a 
support, 2.4-dihydroxybenzaldehyde and a dimethylol—diketopiperizine hardening agent char- 
acterized by the following general formula: 


HOCH,—N N—CH.OH 


\ 


wherein R represents a member selected from the class consisting of hydrogen, and an alkyl 
group of not more than 4 carbon atoms and a phenyl group. 


Hide and Leather Working Machine. U.S. Pat. 2.586.879. R. J. Stehling, Milwau- 
kee, Wis., assignor to Chas. H. Stehling Co., Milwaukee, Wis. Appl. May 29, 1950. In a 
machine having companion pressure rolls, one of which is movable to and from its operative 
position coacting with the other roll which is nominally stationary but has limited movement 
toward and from the operative position of the movable roll, the combination of: fluid pres- 
sure responsive means for moving the movable roll to and from its operative position; fluid 
pressure responsible means for pressing the nominally stationary roll towards its companion; 
a variable volume constant pressure pump supplying fluid under pressure to both said fluid 
pressure responsive means; manually operable control means for governing the operation of 
the first named iluid pressure responsive means; and control means automatically rendering 


said second named fluid pressure responsive means operative as the movable roll assumes its 
operative position, 


Method of Drying Leather to Ultimate Clean Condition. U. S. Pat. 2,586,985. A. 
R. Olson, Wakefield, FE. B. McMillan, Marblehead, and W. H. Davis. Beverly, Mass., assign- 


ors to United Shoe Machinery Corp. Appl. June 6, 1950. A method for drying leather 


which comprises providing a rigid drying board having a dried undercoating applied in the 
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form of a solution of chlorinated rubber and neoprene and a second dried coating of a 
water-sensitive polymeric amide, slicking out a wet leather work piece upon said second 
coating with an interposed coating in the form of a paste of methylcellulose, passing air in 


contact with said work piece to dry the same, and stripping the dried work piece from the 
hoard in clean condition. 


Process and Apparatus for Treating Hides. UU. S. Pat. 2,587,485. W. O. Kline, 
Waynesboro, Pa., assignor to Frick Co., Franklin, Pa. Appl. May 24, 1945. Apparatus for 
drying material at sub-freezing temperatures, drying by sublimation comprising subjecting 
material to be dried to flow of air having a dewpoint lower than the temperature of the 


material and a dry bulb temperature below freezing to cause absorption of moisture from 
the material by air. 


Tanning Agent. Brit. Pat. 620679. Progil, Apr. 23, 1946. Tanning agents are prepared 
by the sulfonation in vacuo of a phenol-formaldehyde type resin with an amount of acid less 
than that required for the complete sulfonation of the phenol in the resin, but sufficient to 
ensure that the resin is rendered completely soluble in water, the pH of the product being 
then brought to 3-4, e.g., by complete neutralization with ammonia or soda, followed by the 
addition of an organic acid. Urea may be added to the resin in its preparation. Sulfonation 


may be effected below 100°C. Examples relate to the preparation of phenol and cresol 
formaldehyde resins. 


Tanning Agent. Brit. Pat. 620,839. Progil, Apr. 26, 1946. Tanning agents are prepared 
by treating a phenol-formaldehyde type resin in vacuo with a product obtained by sulfona- 
tion of naphthalene, phenol, cresol or xylenol. 


The resin is prepared in a slightly acid 
medium, and dehydrated in vacuo. 


A small amount of urea may be added to the resin in its 
preparation, or during treatment with the sulfonated product. The latter may be mixed with 
formaldehyde. The mixture of resin and sulfonated product is heated in vacuo at 80-90°C. 
for, say, 1-4 hours and the product neutralized to pH 3-4. 


Degreasing Hides and Skins. Brit. Pat. 620,783. J. Burchell, J. H. Sharphouse and 
Imperial Chemical Industries. Dec. 11, 1946. Hides and skins are degreased by treatment 
with an aqueous liquor containing two or more surface active agents of the general formula 
RZ(CH.CH.O) .R’, where R is an alkyl radical, saturated or unsaturated, containing not 
less than 10 carbon atoms, or a cycloalkyl, aralkyl or aryl radical, Z is—O—, —CO 

NR”—or—CONR”—, where R” is hydrogen or an alkyl radical, saturated or unsaturate/, 
or a cycloalkyl or an aralkyl or an aryl radical or the group (CHsCH:O) .R’”’. Where R’ 
and R”’ are hydrogen or an alkyl radical the same or different, the surface active agents 
being selected from at least two of the three groups in which X if Y is absent or x + y is 
1 to 5, 6 to 16, 17-30 respectively. Degreasing may be carried out on delimed, bated, 


drenched, pickled, depickled, partially or wholly tanned skins and in the presence of acid, 
alkali or salts. 


Mixtures of the condensation products of di-iso-butyl phenol with 8 mols. 
and cetyl alcohol with 17 mols. ethylene oxide; octylcresol with 10 mols. 
and cetyl alcohol with 30 mols. ethylene oxide; di-iso-butyl phenol with 8 
oxide and octyl cresol with 20 mols. ethylene oxide are specified in the 


ethylene oxide 
ethylene oxide 
mols. ethylene 
examples. 
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Proofing Casein Threads and Fabries. Brit. Pat. 621,753. Naamlooze Vennootschap 
Onderzoekingsimstituut Research. July 26, 1946. The tendency of casein threads or fabrics 
to swell in water is reduced and their acid-resistance increased by immersing the hardened 
threads for a short time in a hot solution of fimethylol derivative of a monosubstituted 
phenol or a monomethylol derivative of disubstituted phenol or a salt thereof, the methylol 


and other substituent groups occupying the ortho and para positions only on the phenol 


after which they are dried and heated for some hours to a temperature above 100°C. The 
substituent group or groups of the phenol may be organic, ¢.g., methyl, or inorganic, e.g., 
chlorine. Examples are given in which formaldehyde hardened casein threads are immersed 
in aqueous 2:6-dimethylol paracresol at 70°C., removed, dried and heated for two hours 


at 130°C. 





NOTHING LIKE IMPROVEMENT? 


... nd the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


Wine making has been practised since an- 
tiquity and for hundreds of years man actually 
applied all his understanding to the pressing 
needs of the grape harvest. The vintage, in 
fact, offered thousands of he-men opportunity 
to step high, wide, and handsome —as they 
gave weighty consideration to the business 
of extracting grape juice. 


But knee action could not keep pace with 
demand. As wine became consumed in larger 
quantities, metatarsus gave way to man-made 
machines—and the wine press and crusher 
provided vast improvement. 


Proceeding from the realm of one liquor 
to that of another — Nopcolenes— you come 
face to face again with improvement! 


Our original Nopcolene* fatliquors were 
good, but continued Nopco research has de- 


veloped improved Nopcolenes, truly sensa- 
tional fatliquors which assure excellent sur- 
face lubrication in addition to easily-control- 
led penetration. 


The improved Nopcolenes enable the tan- 
ner to obtain leather with just the degree of 
surface feel, hand, break, and stretch desired. 
Also, being readily soluble and moisture-free, 
these remarkable oils offer definite economies 
in handling, freight, and storage. 


Be sure to try the improved Nopcolenes — 
if you're not using them already. 


Nopco Oils Make Good Leather Better 


4 ooo’ 
Frscarc 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


Branches: Besten © Chicage © Cedartown, Ga. * Richmond, Calif. 


*T. M. Reg. U.S. Pat. Off. 





CALAFENE 
<a a and a 


abddtatll ath) al >) Uniform goo binder, filler and carrying agent. 
ie Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 

No manipulation necessary. 


SN Bals ales aee imparts permanent flexibility. Does not “pipe” or 


crack. Covers cuts and imperfections. 


SUEDE SPLITS Plumps the skins, strengthens and builds up low 
ends. When sueded the skins have a velvety 


nap and full mellow feel. Does not lay on the 
surface. 


si se, Manufacts 
E re 
ras x csp ig ofa complete line 


a7, Apex Chemical Co., Inc. ipl sPecialties for 

225 West 34th St., New York 1, N. Y fanning trade 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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Better Leathers at Lower Cost ... 


It’s Easy With PLineo Products 


Do you believe the maintaining of leather 


LINCO PRODUCTS markets desirable? If so, highest quality 


e leathers at lowest possible cost are necessary. 

PANCREATIC BATES To accomplish this, no single improvement 

FILLERS can be the answer but a lot of steps in the 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME important step. 

AND CHEMICALS We invite your inquiries and permission to 


prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, :... 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROPLEMS 





porneo © I} 7 © H extract 


(MANGROVE BARK EXTRACT) 


- SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, W. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LEATHERS OF 
. UNIFORM QUALITY... 


Sun’s ‘Job Proved’’ Leather-Processing Oils produce 
light, even-colored leathers, uniform in quality, 
temper, and tensile strength. The action of these oils 
is fast, stepping up production. Sun Leather-Process- 
ing Oils are easy to mix. They do not form surface 
scum. For more information, call your nearest Sun 
Office . . . or write to Sun Ort Company, Philadelphia 
3, Pa. In Canada: Sun Oil Company, Ltd., Toronto 
and Montreal. 


SUN PETROLEUM PRODUCTS 
“JOB PROVED” IN EVERY INDUSTRY 





Cable and Telegraphic address: 
WEIBULLTAN - LANDSKRONA 


Telephone No. 
LANDSKRONA 3760 


Well-known brands— 


of Oakwood, Larchbark, 
Mimosabark, Quebracho 
and Myrabolam Extract 
in solid and spray-dried 
consistency; and 
powdered spray-dried 
Spruce Extract, 
"Wargotan” Brand. 


EXTRACTS OF QUALITY AT 
TANNER'S SERVICE. 


Represented in 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y. 


ARTHUR C. TRASK CO. 
4103 South La Salle Street 
CHICAGO, ILL. 


HARVEY J. BOUTIN 


7 Front Street 
SAN FRANCISCO, CAL. 


GARVAMNES AB WEIBULL ““*°***°Sreoe. 





Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 
have contributed in a large measure to its 


acceptance in the trade. 





-Sebacol Biobate 


N COMPANY, INC 


ISON AVENUE - NEW YORK 16, N.Y. 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE * WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON » NEW YORK = ST. LOUIS » CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. - Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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BORAX AND BORIC ACID HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 


When you want ELLE 


SEND TODAY 
FOR FREE BOOKLET: 


""PROCESSING 
HEAVY 
LEATHER” 


tiasa 4 PACIFIC COAST BORAX CO. 


Distributors located in principal cities throughout the U.S.A. 


HOWES LEATHER CO. INC. BONA ALLEN. Ine. 


SOLE LEATHER . 
Buford, Georgia 


TANNERS SINCE 1873 


Tanners Cut Sole Division ‘ 


e Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 





QUALITY IN... 
PRODUCTS! 


For many years, E. F. Drew & Co., Inc. has ' 
supplied the leather industry with excellent 
leather oils and related products. 


| 
| 
| 
1 
Continuous, never-ending research . . . 
product testing under actual plant con- | 
ditions . . . extensive production facil- 
ities . . . strict quality control... years |! 
: : : 4 | 
ofextensiveexperienceinworkinghand- | 
to-hand with the leather industry... | 
| 

| 

| 

| 

! 


. these are the guarantees behind every 
oun product—your assurance of quality in 
products, service, research! 


Just Call or Write 
LEATHER OILS DIVISION 


DREW PRODUCTS 


SULFATED OILS . coo ons « SPERM ONS « NEATSFOOT 
OWS + SPLITONS + VEGETABLE OMS + CASTOR ONS 
SUEDE Ons 


RAW OILS . nermen veceTasie Ons + TANKED COD 
Olt © LUXOLENE AND OTHER SYNTHETIC ESTERS 


SPECIALTIES . aium stAace Ons « DEGREASING AGENTS 
SYNTWETIC DETERGENTS + SYNTHETIC ESTERS 


WEOPALS . waren-soiuaie, NoN+OMIC FATLIQUORS 


STUFFING OILS AND COMPOUNDS 


E.F. DREW & CO., INC. 


BOONTON, N. J. 
NEW YORK CHICAGO PHILADELPHIA 


Co ee rer aaa an aenan ana 
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Where Coverage Counts! 


Now more pop 

Shoe and Lastiee Reporter's Shoe end Leather 
TANNERY BUYER Section, REPORTER 
published in the _ issue of 
every month, is read by every ; 
important executive, superin- Reston (Gidique) Washington 


, Chicago St. Louis 
tendent, chemist, and buyer. New York London, Eng. 
It has coverage where cover- Philadelphia Los Angeles 


erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Representatives in 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 
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Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 
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BLACK SHOES 


Will Make News This Fall! 


Indications are that black will play a bigger role than ever 
in fall fashion footwear this year . . . with exciting promo- 
tional interest supplied by clever styling in texture con- 


trasts, colored pipings and novel stitching. 


For calf and kid suedes and split leathers, Geigy’s .. . 


DIAZOPHENYL BLACK BH HIGH CONC 


.. . has long been a tannery standard. This dyestuff has 
great tinctorial strength and produces intense shades of 
black with excellent levelling, penetrating and buffing 
qualities. Developer B Conc is the recommended com- 


panion product for developing the Black to its fullest. 


Tanneries which prefer the so-called “hot-process” blacks 
will find their needs well met with other blacks in Geigy’s 


leather line. 


Your Geigy representative will be glad to suggest formula- 


tions suitable to your preferences and requirements. 


ivy | Geigy Company, Inc. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 
BRANCH OFFICES: BOSTON * CHARLOTTE, N.C. * CHICAGO * LOS ANGELES 
ae — PHILADELPHIA * PORTLAND, ORE. * PROVIDENCE * TORONTO 
IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 








KEPECO FINNALINE KEPOLAC 
EMULLO FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


v4 
| ‘EPEC Cremicar Corporation 
Milwaukee |, Wisconsin 


ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 
CHICAGO, ILL. 


4103 S. LASALLE ST. 
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“Fiizileas 


for all types of 


shiiihin 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 





ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 
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Which magazine does the outstanding job in editorial service? 


Which magazine has 101% more paid and audited circulation? 


Which magazine carries more than 100‘¢ more advertising? 


Tanning industry executives know __ higher rate than to the second paper 
that only in Leather and Shoes do —almost 2 to 1 leadership. 
they get the complete and timely job 
in news, markets, features, and edhi- Chis leads naturally to greater pro- 
torial service. ductivity for advertisers who respond 

with the greatest volume of adver- 


Complete and often exclusive cover tising. L & S carries 124% more tan- 


age of technological progress in tan ning material, chemical, oil, etc., ad- 


vertising than the second paper, and 


ning methods and production, sup 
plies, materials, equipment and ma 117% 


more tanning machinery and 


chinery, plus the facts about demand, — supply advertising. 
markets, uses, and trends in the 

leather-using division of the industry, That’s the story about magazine 
plus the keenest, most thought-pro- — leadership in the tanning industry. 
voking editorials on the leading pro It’s L & S all the way. If you want 


blems and interests of the entire field. — more facts, write us today 


Because they get the fullest measure 
of service each week, tanning execu- 
tives subscribe to L & S at a 100% 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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PRODUCE HIGH GRADE 


SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities of vege- 


table extracts. Replaces Sumac. Used as a retan on chrome 
stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces full plump 
leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome tannage 
or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tanning and re 
tanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching chrome stock 
and in retanning chrome stock. In the dye bath for good 
level colors. 


FUNGIZYME BATES 
Pancreatic bating salts of standard, controlled quality. 


BATE A & AS _ For sheep skins and sole leather. 


BATE B & BS For furniture leather, side leather and calf skins. 
BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For: Good Degreasing) 


Samples and information upon request. 








WHITEMAN- 
WALTON CO. | 








SOLE LEATHER 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -: BUFFALO, N. Y. 











PRESTO COLOR COMPANY 


ESTABLISHED 1918 


CUDAHY. WIS. 
MM 
Dry Colors — Leather Finishes 





Cott are style night... 
only one ts business night 


Sure—both bags iook terrific on display. But when one bag, 
the one on the left for example, starts scuffing and showing 
uncolored leather—or fading or crocking from an inadequate 
dye—leather luggage loses another friend. The one on the 
right (dyed with a deep-penetrating, fast Du Pont dye) builds 
up a solid reputation for all-round quality. 

It’s a farsighted manufacturer who uses selected Du Pont 
dyes . . . dyes that last through the hard wear leather prod- 
ucts have to take. 

Your leather deserves the best in dyestuffs. Why not in- 
vestigate our line of excellent, deep-penetrating colors . 
in Du Pont Chromacyl*, Ponta- 
chrome* and Pontacyl* dyes. 

Our technical Staff will be 
glad to help you with all 
your color problems. E. I. 
du Pont de Nemours & Co. 
(Inc.), Dyestuffs Div., Wil- 
mington 98, Del. 


“REGISTERED TRADE-MARK 


Quality dyes do 
make a difference 





KOREON 


MUTUAL’S 
PREPARED ONE-BATH 
CHROME TAN 


Sodium Bichromate - Potassium Bichromate 


Mutual Chemical Co. of America 


270 Madison Avenue 
Plants: Jersey City, N. J. 


Garden State Tanning Inc. 
Pine Grove, Pa. 


Manufacturers of 
Upholstery Leather 


New York Office 330 Fifth Avenue 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


New York 16, N. Y. 


— Baltimore, Maryland 


“The Extension of Knowledge is 
by the Investigation of Matter”. 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
University of Cincinnati 


oG 


We serve the Tanning and Leather Industry 


through a broad program of Research. 
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CHESTNUT 


ITALIAN EXTRACT 


highest quality — made under 


the supervision of the world’s 


leading extract chemists 


Cipec Brand 


TYPICAL A.L.C.A. ANALYSIS 


Solid Powder 
TANNIN 61.72 66.7 
NON-TANNIN — 2he ai2 
INSOLUBLES , .65 6 
WATER . eae 11.5 
ASH .67 82 


Clean Light Color — Smooth Silky Grain 


For further information address: 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago 6, Illinois 


SOLE AGENTS 
U.S. A. 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
TOES 5 ni eS a 
NON-TANNIN . . . . 16.03 


INSOLUBLES BS pn gong as 1.70 
WU gs eae 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 








DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Lid., 20 St. Pau! St., West, Montreal; 73 King 51., West Teronte 


ENGLISH REPRESE NTATIVES: 


Rey Wilson, Dickson, Lid., 7-8 Railway Approach, Leadon, 5. E } 





